


HITACHI® NONVOLATILE MEMORY 
DATA BOOK 


























~ NONVOLATILE MEMORY 
DATA BOOK 


HITACHI? 








When using this document, keep the following in mind: 
. This document may, wholly or partially, be subject to change without 


notice. 


. All rights are reserved: No one is permitted to reproduce or duplicate, in 
any form, the whole or part of this document without Hitachi’s permission. 


. Hitachi will not be held responsible for any damage to the user that may 


result from accidents or any other reasons during operation of the user’s 
unit according to this document. 


. Circuitry and other examples described herein are meant merely to indi- 


cate the characteristics and performance of Hitachi’s semiconductor prod- 
ucts. Hitachi assumes no responsibility for any intellectual property claims 
or other problems that may result from applications based on the examples 
described herein. br es 


. No license is granted by implication or otherwise under any patents or 


other rights of any third party or Hitachi, Ltd. 


. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for 


May 1992 


use in MEDICAL APPLICATIONS without the written consent of the 
appropriate officer of Hitachi’s sales company. Such use includes, but is 
not limited to, use in life support systems. Buyers of Hitachi’s products are 
requested to notify the relevant Hitachi sales offices when planning to use 
the products in MEDICAL APPLICATIONS. 





©Copyright 1992, Hitachi America, Ltd. Printed in U.S.A. 





INDEX _ 
Nonvolatile Memory Data Book 


Introduction 

EEPROM 
Flash Memory 

EPROM (UV Erasable and OTP) 


Mask ROM 


HITACHI 


ma FW FS 














AAABYV NRATADAM 
IWF!) WAI ADVWY 


ABLE OF CONTENTS 


rm 
= 
rn 
« 
AN 


oe Rene, Eine ae ee el 
SECTION 1 
Introduction 


». _QUICK REFERENCE GUIDE....... gnueaseecte: Rete i asda ge rete eaten eaten nee 
~ PACKAGE INFORMATION ..........cccccccccssscessssssesessesessssssssessessssssesssesesseecseseeessesess 

; RELIABILITY OF HITACHI MEMORIEG......... icone tetistencutoestauduenopigaasiiatsestcanerstied 
QUALITY ASSURANCE OF HITACHI MEMORIES .............ccccscsssscsesssseseseeeeeees 
OUTEINE OF TESTING METHOD iisscicscascizcssteiasanyeventandcchanssetnsnaeiorsedsieans , 
PPR EIGA TOI sesicee it casas a ieacuuisvens Seseeinanctaloenanneatiectaceanecssonten a euiedeseaniuaneoeeaue ta 


SECTION 2 | 
EEPROM 


- iv | Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 + (415) 589-8300 


64K = BK x 8 HN5S8C65 Series ooo... cccssecescesesseseesesseseesee | 
 BKx8 | — AINS8C66 Series...........cecscseeresreeeenees 
256K  32Kx8 HN58C256 Series .........ssssseeccesseeeeesseee 
» o 32K x 8 ; -  HN58C257 Series......... saeasneseeneasenseanensnes 
1M 128K x 8 ~HN58C1001 Series............... err. 
| 128K x 8 | HN58V1001 Series ............. seseeenenanes 
SECTION 3 
Flash Memory | 
1M 128Kx8 —— HN28F101 Series ..ccccccccccccccccecsesesseecseseees 
AM 512Kx8 HN28F4001 Series ........... ne ee 
ae 
SECTION 4 
EPROM (UV Erasable and OTP) | 
256K 32Kx8 HN27C256A Series oocccccccccsccscscesssseseseeeees 
32K x8 ~  HN27C256H Series ........ccccccccccescscccsseeeees 
512K 64Kx8 HN27512 SerieS .occcccccccssssssssessseseseeseeseeees 
| 64K x 8 HIN2Z70512 Series ......ccccsscssscsosascsseenazess 
1M 64K x 16 HN27C1024H Series ........cccccccceccscceseeseees 
128K x 8 HN27C101A Series ............ccccccsceecsceeeeeees 
| 128K x 8 HN27C301A SOMES cdesccccee eee entities 
4M 256K x 16 ‘HN27C4096 Series .............ccccccceeceeceseeeees 
256K x 16 _ HN27C4096H Series ........... seach ediaeenraeede 
512K x8 HN27C4001 Series......cccccccccsccsseccescsseeeees 
HITACHI 





area eae 
SECTION 5 


Mask ROM 


1M 


2M 


4M 


16M 


32M 


Hitachi Sales Offices 





128K x 8 
128K x 8 
128K x 8 


128K x 16, 256K x 8 
128K x 16 
256K x 8 


256K x 16, 512K x 8 
256K x 16, 512K x 8 
256K x 16, 512K x 8 
256K x 16 
256K x 16 
512K x8 
512K x 8 
512K x 8 


512K x 16, 1Mx8 
512K x 16, 1Mx8 
512K x 16, 1Mx8 
IMx8 
1IMx8 


1M x 16, 2M x 8 
1M x 16, 2M x 8 
1M x 16, 2M~x 8 
1M x 16, 2M x8 


2M x 16, 4M x 8 


Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





HN62321/HN62331 Series ................ccccceeecees 5-1 
HN62321E Series .............cccccccscscsssccsssccesseenes 5-4 
HN62321A/HN62331A Series ...............csscc00s 5-7 
HN62412/HN62422 Series ................cccceceees 5-11 
HN62442B Series ..........scsccscseeseseereees aden HUT 
HN62302B Series saaaeanaeat sedesenieioeesiaeeuseeesiees 5-23 
HN62414/HN62434 Series ................ccseecceee 5-27 
HING2415 Series ...........cccccccscssscccssccsssceesccees 5-34 
THING 2444 Series .............cccccsccesccsssccsseceesecees 5-41 
HN62444B Series .................ccccccssssecceccssesees 5-47 
HNG62444BN Series ............cccccsccssccssscsseceees DODO 
HN62314B/HN62334B Series ..................... 5-58 
FING2Z315B Serles siciciiccidieschsiotresinetncaintink 5-62 
HN62344B Series ..............cccsssesssssssssssceeeees 5-66 
HN62418 Series .................ccssesccssccessccesecees 5-69 
(HNG62428 Series ............cccccceeseccsccessscsscessees 5-76 
HN62438N Series .............ccccsecccssesecneeeneees ...9-82 
HN62318B Series ...............cccceccssseccsssccensess 5-89 
HN62328B Serie ...............ccccescseesccssceessceese 5-92 
HN624017 Series ............cccccceccees sericea 5-95 
HN624116 Serie@s ............0..cccccceccsscesscesccess 5-101 
HN624116L Series ...............cccccsssccsssceeesces 5-107 
HN624316N Series............ a se ueueatataeyacced 5-113 
HN624032 Series ..............cccccccccsecccssscceeees 5-120 
vutuuawaauaeudaseneusaucsedandsususnueul tvensonesiuaausacudsaussebesys 5-126 
HITACHI 


























NONVOLATILE MEMORY DATA BOOK | 


Section One 


Introduction 


e Quick Reference Guide 
e Package Information 
e Reliability of Hitachi Memories 
e Quality Assurance of Hitachi Memories 
¢ Outline of Testing Method 
¢ Application 


HITACHI 3 vii 











oe || ote |p| Ot | | aes 
Bits Process | zation (ns) Wy eteter TT “Only Page 
jo nee en ae 
= 
HN58C 1001 | 120 | 
1M | 128Kx8 


HN58V1001 


Access | Supply 
Total Organi- Time Voltage 
Type Bits Process zation pad (V) | op | cp | FP FP 


HN28F 101 owe a 


FLASH CMOS sz 


a —. eee 


ota rgani- ime Voltage 
4-91Type Bits Part No. zation ns V FP 


HN27C256A 


HN27C256H 


| HNe27512 
512K 64Kx8 
HN27C512- 


HN27C1024H 
150° 
CMOS 
HN27C101A 120 
128Kx8 








~ 
98 
8 













p| ale R a] & 2 
hihi ise] hf oe 2 
NL NIN —_ —] os oO 


—_ 


ah | ok oak Cee (erat [mel [ime 
al nN °o a] to 
o!|o BB] 3 ° o/S|/ 8/8 


HN27C301A 
HN27C4096 
HN27C4096H 
HN27C4001 512Kx8 
HITACHI 


Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 + (415) 589-8300 » ix 


if 











QUICK REFERENCE GUIDE - 


Access 


Total sh 


Bits 


Organi- 
Process zation 


128Kx8 


Pech 


ae 


Supply 
nae 


Part No. 
1 = 










170 


> 7 
© o 


256Kx16 
512Kx8 


256Kx16 


512Kx8 


512Kx16 
1Mx8 


Ba a 


150 


| HN62444B 
HN62444BN 


HN62314B | 


HN62334B 


x= = <= <= aot ae tae | et ae oe eT x= 
z z z z 2i 2); Z| 2); 2] 2] 2) 2 = 
ro) rep) oO D> DD! D1 Dl DD] DO) DM! D] mM ‘OD 
ie) NM O ie) NL MER, MI NEM MTN we) 
£ + > ~ oO, a], aL BR] OI] wl] wo] w Go 
eS — @ = Of); MO] =~] ©] NIM] @& i) 
aN a - > N/M] MO] rm] +=} =~] a=] — 
w] ® >; >|; m 


HN62315B 


ps 


xr 
a z a 
[o>] [o>] [o>] 
N ihe) nm 
fe i - + 
o | © | @ 
2. 


HN62344B 






120/60 
150/70 
HN62318B 
HN62328B 


> 


—_! 
nh 
Oo 
~~ 
SN 
o 


Oo 


HN624017 


—_ 
nn 
oO 


HN624116 


Hea 16. — 
120/60 
150/70 


HN624316N 


DP: Plastic Dual Inline Package (PDIP) 
DG: Ceramic Dual Inline Package (CerDIP) 
CP: Plastic J-Leaded Chip Carrier (PLCC) 


QFP: Plastic Quad Flat Package 


HITACHI 


CC: Ceramic J-Leaded Chip Carrier (LCC) 
‘FP: Plastic Small Outline Package (SOP) 


Mainte- 
nance 
Onl 


Packag iene No. of Pins) 


fale fel oe feet] SE 
+39 


te os ee ed ot Be Ce 
Ee ee eS ee ee a 
SS ee a 2 [a ae 





a5 
8 
© 


n 
N 


7 Ac 
eel [ae] | 
io wane 
oe! [# [ale 
40,48 | 44 | 44 | 

eae 


n alata 
os Nt Me PO 
N“ NT NIN 


aed 

ih a ee ae 
eee ee 
oie) ae ee ee 
0) 

cr ee a a 
ice os Ea ie Da (A 
FE 2) Ue a Oe (eee cl 


, TQFP: Plastic Thin Quad Flat Package 


- TFP: Plastic Thin Flat Package (TSOP—Type |) 
TTP: Plastic Thin Flat Package (TSOP—Type II) 


eA; 
“Nio™N 
i D 


on 
ar 
oO 
—_ 


Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300. 














Package 
Information 


HITACHI . 1-1 














m PACKAGE I 


FORM 







13.4(0.528) 
_ 14.6 max (0.575max) 








= Last 
7 x 
87 ar é 
S| €ls 
oo; SN 
sf sit 
e| El¢ ‘ 
ond =: 
os 8 0.2518:58 
(0.1000.010) ~ 15 -010 6:60 


- DP-32 


x 
o 
2E 







3 05.24(0.690) 
R 

Ss 

= 

5 0.25¢9: 

= O~15°(0.010°8984) 


+ DP-40 


52.8(2.079) 


max. 


| 13.4(0.528) 
14.6max(0.575) 












dadadadeied | 771.77; tahabaiaiaia? = F 
ERE 
g Es 
°-3,% 
Sl ats 
AA ; aa -l¢ = 
- 2.5420.25 || 0.48t0.10 Ba 8> 
(0.10040.010) (0.01940.004). oOo WN =0~ 
: © 


HITACHI 
1-2 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 


——— PACKAGE INFORMATION 


¢ Plastic Dual In-line Package (DIP) | (Cont’d.) Unit: mm 
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APPLICABLE ICs 

DP-28 ¢ HN58C65-Series ¢ HN27512-Series 
« HN58C66-Series ¢ HN27C512-Series 
« HN58C256-Series ¢ HN62321-Series 
¢ HN27C256A-Series ¢ HN6233 1-Series 
¢ HN27C256H-Series ¢ HN62321E-Series 

DP-32 ¢ HN58C1001-Series ¢ HN62302B-Series 
e HN58V1001-Series ¢ HN62314B-Series 
e HN28F101-Series ° HN62334B-Series 
¢ HN27F4001-Series ¢ HN62315B-Series 
e HN27C101A-Series ¢ HN62344B-Series 
¢ HN27C301A-Series ¢ HN62318B-Series 
¢ HN62321A-Series ¢ HN62328B-Series 


e HN62331A-Series 


DP-40 ¢ HN62412-Series ¢ HN62415-Series 
¢ HN62422-Series ¢ HN62444-Series - 
 HN62442B-Series ¢ HN62444B-Series 
¢ HN62414-Series ¢ HN62444BN-Series 


¢ HN62434-Series 


DP-42 « HN62418-Series ¢ HN6241 16-Series 
° HN62428-Series  HN6241 16L-Series 
+ HN62438N-Series » HN624316N-Series 
¢ HN624017-Series » HN624032-Series 
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- DG-28 


14.66 
0.577 







[5min) 


2.54min| 5.89max 
(0.100 min) (0.232max) 






0.38 
(0.0 





(0.10040.010 0.01940.004) 





(0.100 min) (0.232max) 









(0.1000.010 (0.010 +8:993) 


HITACHI | 
1-4 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





PACKAGE INFORMATION 


¢ Ceramic Dual In-Line Package (DIP) | (Cont’d.) Unit: mm 
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APPLICABLE ICs 
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| + Plastic Small Outline Package (SOP) | Contd. 


APPLICABLE ICs 
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¢ HN62331-Series 
¢ HN62321E-Series 
FP-28DA ¢ HN58C65-Series 
¢ HN27C256A-Series 
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FP-32D ¢ HN58C1001-Series ¢ HN62302B-Series 
¢ HN58V1001-Series ¢ HN62314B-Series 
¢ HN28F101-Series ¢ HN62334B-Series 
— © HN28F4001-Series ¢ HN62315B-Series 
© HN27C101A-Series ¢ HN62344B-Series 
_ © HN27C301A-Series ¢ HN62318B-Series 
te HN62321A-Series ¢ HN62328B-Series — 
e HN62331A-Series 
FP-40D ¢ HN62442B-Series ¢ HN62434-Series 
¢ HN62414-Series ¢ HN62415-Series 
FP-44D ¢ HN62444B-Series ¢ HN624017-Series 
¢ HN62444BN-Series | © HN624116-Series — 
¢ HN62418-Series ¢ HN624116L-Series 
¢ HN62428-Series ° HN624316N-Series 
¢ HN62438N-Series ~ ¢ HN624032-Series 
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¢ HN624116-Series 
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¢ Plastic Quad Flat Package (QFP) 
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APPLICABLE ICs 


FP-44A e HN62412-Series 
¢ HN62422-Series. 
¢ HN62442B-Series 
¢ HN62414-Series 
¢ HN62434-Series 


FP-64B ¢ HN62414-Series 
¢ HN62434-Series 
¢ HN62418-Series 


0.1520.05 


¢ HN62415-Series 
¢ HN62444-Series 
¢ HN62418-Series 
¢ HN62428-Series 
¢ HN624017-Series 
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PACKAGE INFORMATION 


- Plastic Thin Quad Flat Package (TOFP) Unit: mm 
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Cont'd. | | Unit: mm 





¢ Plastic Thin Small-Outline Package 





(TSOP)—Type-! 


¢ TFP-32DAR 8.0 


APPLICABLE ICs 


TFP-32D ¢ HN28F101-Series 
¢ HN28F4001-Series 


TFP-32DR ¢ HN28F101-Series 
¢ HN28F4001-Series 


TFP-32DA + HN58C66-Series » HN58V1001-Series 
| ¢ HN58C257-Series | ¢ HN28F101-Series 
¢ HN58C1001-Series | 
TFP-32DAR  ¢HN58C257-Series ¢ HN58V1001-Series 
¢ HN58C1001-Series ¢ HN28F101-Series 


* Plastic Thin Small-Outline Package (TSOP)—Type-Il | Unit: mm 


TTP-32D 





: HITACHI | 
1-12 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 





( mee PACKAGE INFORMATION 


- Plastic Thin Small-Outline Package (TSOP)—Type-ll | Cont'd. Unit: mm 


¢ TTP-32DR 





+ TTP-44D 


To Be Advised 





APPLICABLE ICs 


TTP-32D ¢ HN27C101A-Series 
¢ HN27C4001-Series 


TTP-32DR ¢ HN27C101A-Series 
¢ HN27C4001-Series 


TTP-44D ¢ HN62415-Series 
¢ HN62438N-Series 
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PACKAGE INFORMATION 


¢ Plastic Leaded Chip Carrier (PLCC) 7 Unit: mm 
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APPLICABLE ICs 


CP-32 


CP-44 


¢ HN28F101-Series 


¢ HN27C1024H-Series — e HN62442B-Series 
e HN27C4096-Series e HN62444B-Series 
¢ HN27C4096H-Series = » HN62444BN-Series — 
; 
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@ RELIABILITY OF HITACHI IC MEMORIES 


RELIABILITY CHARACTERISTICS FOR 
SEMICONDUCTOR DEVICES ; 

~ Hitachi semiconductor devices are designed, manu- 
factured and inspected so as to achieve a high level 
of reliability. Accordingly, system reliability can be 
improved by combining highly reliable components 
along with proper environmental conditions. It is 
important to examine semiconductor device charac- 
teristics in light of their reliability. 

¢ Semiconductor devices are essentially structure 
sensitive as seen in surface phenomenon. Fabri- 
cating the device requires precise control of a large 
number of process steps. 

Device reliability is partly governed by electrode 
materials and package materials, as well as by the 
coordination of these materials with the device 
materials. 

Devices employ thin-film and fine-processing tech- 
niques for metallization and bonding. Fine materials 
and thin film surfaces sometimes exhibit physically 
different characteristics from the bulks. 
Semiconductor device technology advances drasti- 
cally: Many new devices have been developed 
using new processes over a short period of time. 
Thus, conventional device reliability data cannot be 
used in some cases. 

Semiconductor devices are characterized by vol- 
ume production. Therefore, variations should be an 
important consideration. 

Initial and accidental failures are only considered to 
be semiconductor device failures based on the fact 
that semiconductor devices are essentially oper- 
able semipermanently. However, wear failures 
caused by worn materials and migration should 
also be reviewed when electrode and package 
materials are not suited for particular environmental 
conditions. 

Component reliability may depend on device mount- 
ing, conditions for use, and environment. Device 
reliability is affected by such factors as voltage, 
electric field strength, current density, temperature, 
humidity, gas, dust, mechanical stress, vibration, 
mechanical shock, and radiation magnetic field 
strength. 


Initial failure region 
: Declining failure rates (m<1) 















Wearout failure region 


: Rising failure rates (m>1) : A 


Specified failure rate 












Reduced failure rate 
by maintenance 







— 


Failure rate A ¢) 


m: Weibull distribution 
form parameter 


Random failure region 
| : Constant failure rates (m=1) 


| | 
| Useful longevity . 


<n 
Time (t) 


Figure 1 Typical failure rate curve 


Device reliability is generally represented by the 
failure rate. ‘Failure’ means that a device loses its 
function, including intermittent degradation as well as 
complete destruction. 

Generally, the failure rate of electric components and 


- equipmentis represented by the bathtub curve shown 


in Figure 1. For semiconductor devices, the configu- 
ration parameter of the Weibull distribution is smaller 
than 1, which means an initial failure type. Such 
devices ensure a long lifetime unless extreme envi- 
ronmental stress is applied. Therefore, initial and 
accidental failures can become a problem for semi- 
conductor devices. Semiconductor device reliability 
can be physically represented as well as statistically. 
Both aspects of failures have been thoroughly ana- 
lyzed to establish a high level of reliability. 


SEMICONDUCTOR FAILURE TYPES AND 
THEIR MECHANISM 

Semiconductor device failures are categorized as 
disconnection, short-circuit, deterioration and mis- 
cellaneous failures. These are summarized in Table 
1. Typical failure mechanisms are: 


Surface Deterioration 

The pn junction has a charge density of 101-1029 
cm’. If charges exceeding the above density are 

accumulated on the pn junction surface, particularly 


adjacent to the depletion layer, electric characteris- 


tics of the junction tend to be easily varied. Although 
the surface of such devices as planar transistors is 
generally covered with a SiO, film andis in aninactive 
state, the possibility of deterioration caused by sur- 
face channels still exists. Surface deterioration de- 
pends heavily on applied temperature and voltage 
and is often handled by the reaction model. 
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Table 1 Failure Modes, Mechanisms and Related Causes 


Failure modes Failure mechanisms Failure related causes 


Withstanding voltage Surface oxide film, 
reduced, Short, Leak Insulating film between 
current increased, hFE wires 
degraded, Threshold 
voltage variation, Noise 
























Pin hole, Crack, Uneven. | Passivation 
thickness, Contamination, 
Surface inversion, Hot 


Cafrier injected 













1 
/ 
/ 


















Interconnection, Contact, 
Through hole 


Metallization 






Flaw, Void, mechanical 
damage, Break due to 
uneven surface, 
Non-ohmic contact, 
Insufficient adhesion 
strength, Improper 
thickness, 
Electromigration, 
Corrosion 


Open, Short, Resistance 
increased 


















Connection Wire bonding, Ball 
bonding 


Bonding runout, 
Compounds between 
metals, Bonding position 
mismatch, Bonding 
damaged 


Short 


Withstanding voltage Crystal defect, Diffusion, Junction Junction diffusion, 
reduced, Short Crystallized impurity, Isolation 
Photo resist mismatching 


Open, Short Resistance 
increased 





Open, Short, Unstable Peeling, chip, Crack Die bonding | Connection bertween die 
operation, Thermal | ; and package 
resistance increased 7 


Short, Leak current Integrity, moisture ingress, | Package sealing Packaging, Hermetic Seal, 
Increased, Open, Impurity gas, High . Lead plating, Hermetic 
Corrosion disconnection, | temperature, Surface package & plastic package, 
Soldering failure contamination, Lead rust, Filler gas | 

Lead bend, break 


Short, Leak current Dirt, Conducting foreign Foreign matter Foreign matter in package 
increased matter, Oranic carbide 


Short, Open, Fusing Electron destroyed Input/output pin . Electrostatics, Excessive — 
Voltage, Surge 
Electron hole generated Disturbance alpha particle 
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One example is surface deterioration caused by hot 
carriers. Hot carriers are generated when such de- 
vices as MOS dynamic RAMs are operated at a 
voltage near the minimum breakdown voltage (BV,,.) 
by raising internal voltage and when a strong electric 
field is established near the MOS device’s drain 
resulting from reduced device geometry from 2 um to 


0.8 um. Generated hot carriers may affect surface 


boundary characteristics on a part of the gate oxide 
film, resulting in degradation of threshold voltage 
(V,,,) and counter conductance (gm). Hitachi devices 
employ improved design and process techniques to 
prevent these problems. However, as processes 
becomes finer, surface deterioration may possibly 
become a serious problem. 


Electrode-Related Failures 

Electrode-related failures have become increasingly 
important as multi-layer wiring has become more 
complicated. Noticeable failures include 
electromigration and Al wiring corrosion in plastic 
sealed packages. | : 


ELECTROMIGRATION 

This is a phenomenon in which metal atoms are 
moved by a large current of about 10° A/cm? supplied 
to the metal. When ionized atoms collide with the 
current of scattering electrons, an ‘electron wind’ is 
produced. This wind moves the metal atoms in the 
opposite direction from the current flow, which gen- 
erates voids at a negative electrode, and hillock and 
whiskers at an opposite one. The generated voids 
_ increase wiring resistance and cause excessive cur- 
rents to flow in some areas, leading to disconnection. 
The generated whiskers may cause shortcircuits in 
multi-metal line. | 


MULTI-METAL LINE RELATED FAILURES 

Major failures associated with multi-metal line in- 
‘clude increased leak currents, shortcircuits caused 
by a failed dielectric interlayer, andincreased contact 
metal resistance and disconnection between metal 
wirings. 


AL LINE CORROSION AND DISCONNECTION 

When plastic encapsulated devices are subjected to 
high-temperatures, high-humidity or a bias-applied 
condition, Al electrodes in devices can cause corro- 
sion or disconnection (Figure 2). Under high-tem- 
perature and high-humidity, corrosion is randomly 
generated over the element surface. However, after 
_ an. extended period of time, the corrosion has not 
significantly increased. Accordingly, this failure is 
possibly due to an initial failure associated with 
manufacturing. It is also verified that this type of 
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sehicsedldee Area Area 


lea 
y 
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Pit Corrosions 


SS 





| | 
4 
G 


Pit Corrosions Irregular 
Corrosions 


Figure 2 Categorized Al corrosion mode 


failure can be generated when the adhesion surface 
between an element and resin is separated or when 
foreign materials are attached to the element with 
human saliva. Under a bias-applied, high-tempera- 
ture, high-humidity condition, corrosion is generated 
in higher potential areas while in lower potential — 
areas, grain corrosion occurs. Once this failure oc- 


_ curs in part of a device, the device can become worn 


out in a relatively short time. This failure proves to 
depend on the hydroscopic- volume resistivity of 
sealed resin. The Al line corrosion mechanism de- 
scribed above is summarized in Figure 3. 


Melting . 

Corrosive Impurity Mechanism 
Moisture Penetrates Impurity Moisture 
Resin Bu in Resin Penetration 


Moisture 
Penetration 






le 


Adhesion Surface Chip & Lead , 
Sepat Contamination Melting Corrosive 
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Figure 3 Plastic package section and Al corrosion mechanism 
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Bonding Related Failures 

DEGRADATION CAUSED BY INTERMETALLIC 
FORMATION 

Bonding strength degradation and contact resis- 
tance increase are caused by compounds formed in 
connections between Au wire and Al film. This is the 
most serious problem in terms of reliability. The 
compounds are formed rapidly during bonding and 
are increased through thermal treatment. Conse- 
quently, Hitachi products are subjected to a lower- 
temperature, shorter-period bonding whenever pos- 
sible. , 


WIRE CREEP 
Wire creep is wire neck destruction in an Au ball along 


an intergranular system occurring when a plastic - 


sealed device is subjected to a long-term thermal 
cycling test. This failure results from increased crys- 
tal grains due to heat application when forming a ball 
at the top of an Au wire, or from an impurity introduc- 
ing to the intergranular system. Bonding under usual 
conditions with no loop configuration failures does 


not cause this failure unless a severe long-term 


thermal cycling test is applied. Accordingly, wire 
creep is not a problem in actual usage. 


CHIP CRACK 

With the increase in chip size associated with the 
increased number of incorporated functions, more 
problems can occur during assembly, such as chip 
cracks during bonding. Bonding methods include Au- 
silicon eutectic, soldering and Ag-paste. Soldering 
and Ag-paste exhibit few chip crack problems. For 
Au-silicon eutectic, in contrast, large stress is applied 
to a pellet due to its strength and high temperature 
resistance for attachment, which may resultin critical 
chip defects. Today, the chip destruction limit can be 
determined by finite-element analysis and by distor- 
tion measurement using a fine accuracy gauge. 
Ideally, Au-silicon eutectic should be evenly applied 
over the entire surface. However, this is difficult due 
to the existence of a silicon oxide film on the silicon 
back surface. Therefore, specifications for Au-silicon 
eutectic have been established based on stress 
analysis and thermal cycling test results. 


REDUCED MAXIMUM POWER DISSIPATIONS 
Heat fatigue due to thermal expansion coefficient 
mismatch among different materials deteriorates ther- 
mal resistance, resulting in decreased maximum 
power dissipations. . 
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Sealing Related Failures 

Hermetically sealed packages, including metal, glass, 

ceramic, and all other types, have the possibility of the 

following failures. | 

1. Alline corrosion on the chip surface due to slight 
moisture and reaction between different ionized 
materials. 

2. Intermittent moving foreign metals short. 

3. Alline corrosion due to extraneous H,O caused by 

. hermetic failure. 

Moving foreign matter, even if it is a non-active solid, 

can be charged up within a cavity during movement, 

thereby inducing parastic effects and metal shorts. 

The foreign matter detection method is specified by 

MIL-STD-883C, PIND (Particle Impact Noise Detec- 

tion) Test. The PIND test consists of filtering a particle 

impact waveform (ultrasonic waveform), detecting it 

with a microphone and then amplifying it. 


Disturbance 

ELECTROSTATIC DISCHARGE 

DESTRUCTION 

Destruction caused by electrostatic discharge is a 
problem common to semiconductor devices. Arecent 
report introduced three modes of this failure; the 
human body model, charged device model and field 
induced model. | 

The human body is easily charged. A person just 
walking across a carpet can be charged up to 15000 
V. This voltage is high enough to destroy a device. An 
equivalent circuit of the human body model is shown 
in Fig. 4. The human body’s capacitance Cb and 
resistance Rb are 100 to 200 pF and 1000 to 200022, 
respectively. Assuming a body is charged with 2000V, 
the dissipated energy is obtained as follows: With a 
time constant of 10” sec, the dissipated energy is 2 
KW, which is enough to destroy a small area of a chip. 


| Cb Rb Rad Re 


Cb—Human Body Capacity 

Rib —Human Body Resistance 

Rd-—-Device Resistance 

Ric — Resistance Between Device and Ground 


E =1obv® = 0.2 x 10°9J 


Figure 4 Equivalent circuit of human body model 
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In the charged device model, charges are accumu- 
lated in a device, not a human body, and discharged 
through contact resistance during a short time. The 
equivalent circuit of this model is shown in Fig. 5. 
Device size and device position relative to GND are 
important parameters in this model since the model 
depends on device capacity. 


In the field induced model, a device is left under a 
strong electric field or is affected by neighboring high 
voltage material. Since the capacitor of device or lead 


of device acts like an antenna, the following cases will 


possibly cause destruction: 1) a device is incorpo- 
rated into a high electric field such as a CRT, 2) a 
device is left under a high-frequency electric field and 
3) adevice is moved with a container charged at high 
voltage, such as a tube. 


| ) | 


Figure 5 Equivalent circuit of charging model 


LATCH-UP 
_ Latch-up is a problem unique to CMOS devices. This 


_ problem is a thyristor phenomenon caused by a> 
parasitic PNP or NPN transistor formed in the CMOS. 


configuration. Latch-up can occur when: 1) an acci- 
dental surge voltage exceeds the maximum rating, 2) 
there is a power supply ripple, 3) an unregulated 
power supply and noise is applied or 4) a device is 
operated from two sources having different set-up 
voltages. These cases can cause input or output 
current to flow in the opposite direction from usual 
flow, which triggers parasitic thyristors. This results in 
excessive current flowing between a power supply 
and ground. This phenomenon continues until the 
power is turned off or the flowing current reduced to a 


certain level. Once latch-up occurs in an operating 


device, the device will be destroyed. 


Much effort should be made i in designing circuits to 
prevent latch-up. Latch-up triggering input or output 
currents start to flow under the following conditions: 


V <,, Vo oF V,, < GND for input level 
V > out Veo OF Vou < GND for input level 


Therefore, circuits should be designed so that no 
forward current flows through the input protection 
diodes or output parasitic diodes. 


Soft errors 7 
When « particles are generates from uranium or 
thorium in a package the silicon surface of an LSI 


chip, electron-hole pairs are formed which act as 


noise to data lines and other floating modes, causing 
temporary soft errors. This phenomenon is shown in 


_ Fig. 6. Only electrons from among the electron-hole 


pairs are only collected to a memory cell. As a result, 
the cell changes nome a State of 1 to 0, which is a soft 
error. 


Hitachi devices have been subjected to simulation 
and irradiation tests to prevent soft errors: In some 
cases, organic material, PIQ, is applied to the surface 
of the device. 





Figure 6 Soft error caused by o particles in dynamic memory 
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FINE GEOMETRY RELATED PROBLEMS 
In response to higher integration requirements for 


memories and microcomputers, LSI geometry has 
been reduced in the way of 3 um — 2 um > 1.3 um 


— 0.8 um. 


Table 2 Finer geometry related problems 


¢ Breakdown voltage of gate oxide films 
¢ SiO, defects 


Item 
5V single supply 
voltage ~ 


Horizontal dimension 
reduction 


Vertical & horizontal 
dimension reduction 


¢ Soft errors by alpha particles 

¢ Al reliability reduced 

¢ CMOS latch up 

¢ Mask alignment margin reduced 
¢ Hot carriers 


¢ Higher breakdown voltage not permitted 
¢ Electrostatic discharge resistance reduced 
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The probiems associated with finer geometry are 
shown in Table 2. 


Countermeasure 

Oxide film formation process 
improved 

¢ Cleaning 

¢ Gettering 

¢ Screening 

Surface passivation film improved 
¢ Metallization improved 

¢ Design/layout improved 

e Process improved 





Use of low voltage examined 
¢ Configuration improved 
¢ Protection circuits enhanced 
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Mi QUALITY ASSURANCE 


1. VIEWS ON QUALITY AND RELIABILITY 

Hitachi basic views on quality are to meet individual 
users’ purpose and required quality level and main- 
tain that level for general application. Hitachi has 
made efforts to assure the standardized reliability of 
our IC memories in actual usage. To meet users’ 


requests and to cover expanding application, Hitachi 


performs the followings: 
(1) Design reliability in during new product develop- 

| ment. 

(2) Establish quality at all steps in the manufacturing 
process. 

(3) Intensify the inspection and the assurance of 
reliability of all products. 

(4) Improve the product quality based on marketing 
data. : 

Furthermore, to get higher quality and reliability, we 

cooperate with our research laboratories. 

With the views and methods mentioned above, Hitachi 

makes the best efforts to meet the users’ require- 

ments. 


2. RELIABILITY DESIGN OF SEMICONDUCTOR 
DEVICES 


2.1 Reliability Target 

Establishments of reliability target is important in 
manufacturing and marketing as well as function and 
price. It is not practical to determine the reliability 
target based on the failure rate under single common 
test condition. So, the reliability target is determined 
based on many factors such as each characteristics 
of equipment, reliability target of system, derating 
applied in design, operating condition and mainte- 
nance. 


2.2 Reliability Design 

Timely study and execution are essential to achieve 

reliability based on targets. The main items are the 

design standardization, device design including pro- 

cess and structural design, design review and reliabil- 

ity test. 

(1) Design Standardization 
Design standardization requires establishing de- 
sign rules and standardizing parts, material, and 
process. When design rules are established on 
circuit, cell, and layout design, critical items 
about quality and reliability should be examined. 
Therefore, in using standardized process or 
material, even newly developed products would 

~ have high reliability. 


(2) Device Design 
It is important for device design to consider total 
balance of process design, structure design, 
circuit and layout design. Especially in case of 
applying new process or new material, we study 
the technology prior to development of the de- 
vice in detail. 


(3) Reliability Test by Test Pattern 


Test Pattern is useful method for evaluating 
reliability of designing and processing s ICs with 
complicated functions. 
1. Purposes of Test Patterns are as follows: 
* Making clear about fundamental failure mode: 
¢ Analysis of relation between failure mode and 
manufacturing process condition. 
¢ Analysis of failure mechanism. 
¢ Establishment of QC point in manufacturing. 
2. Effects of evaluation by Test Patterns are as 
follows: 
* Common fundamental failure mode and fallure 
mechanism in devices can be evaluated. 
¢ Factors dominating failure mode can be picked 
up, and compared with the process having been 
experienced in field. 
¢ Able to analyze relation between failure causes 
and manufacturing factors. 
¢ Easy to run tests. 


2. 3 Design Review 
Design review is a method to saan systematically 
whether or not design satisfies the performance re- 


“quired including by users, follows the specified ways, 


and whether or not the technical items accumulated 
in test data and application data are effectively ap- 
plied. 

In addition, from the standpoint of competition with 
other products, the major purpose of design review is 


~ to insure quality and reliability of the product. In 


Hitachi, design review is performed in designing new 

products and also in changing products. 

The followings are the items to consider at design 

review. 

(1) Describe the products based on specified design 
documents. 

(2) Considering the documents from the standpoint - 
of each participant, plan and execute the sub- 
program such as calculation, experiments and 
investigation if unclear matter is found. 

(3) Determine the contents and methods of reliabil- 
ity test based on design document and drawing. 

(4) Check process ability of manufacturing line to. 
achieve design goal. 
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(5) Arrange the preparation for production. 

(6) Plan and execute the sub-programs of design 
changes proposed by individual specialists, for 

~ tests, experiments and calculation to confirm the 
design change. 

(7) Refer to the past failure experiences with similar 
devices, confirm the prevention against them, 
and plan and execute the test program for con- 
firmation of them. 

In Hitachi, these study and decision at design review 

are made using the individual check lists according to 

its objects. 


Step 


Quality Assurance of IC Memory 


3. QUALITY ASSURANCE SYSTEM OF 
SEMICONDUCTOR DEVICES 


3.1 Activity of Quality Assurance 

The following items are the general views of overall 

quality assurance in Hitachi. 

(1) Problems is soived in each process so that even 
the potential failure factors will be removed at 
final stage of production. 

(2) Feedback of information is made to insure satis- 
fied level of process ability. 

At the result, we assure the reliability. 


Contents 


Design Review 


Materials, Parts Characteristics of Material and Parts 





Approval 


Characteristics Approval 


Appearance 
Dimension 
Heat Resistance 
Mechanical 
Electrical 
Others 


Electrical 
Characteristics 
Function 
Voltage 
Current 


Confirmation of 
Characteristics and Reliabilty of 
Materials and Parts 


Confirmation of Target 
Spec. Mainly about 
Electrical 
Characteristics 


Temperature 
thers 
Appearance, Dimension 


Reliability Test Confirmation of Quality 
Life Test and Reliability in Design 
Thermal Stress . 

Moisture Resistance 
Mechanical Stress 
Others 


Quality Approval (1) 


Quality Approval (2) Reliability Test Confirmation of Quality 
Process Check same as and Reliability in Mass 
Quality Approval (1) Production . 


Mass 
Production 


Figure 1 Fiow Chart of Qualification3.2 
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3.2 Qualification = — (3) Qualify every change in design and work. 
To assure the quality and reliability, the qualification (4) Qualify intensively on parts and materials and 
tests are done at each stage of trial production and process. x ‘ 
mass production based on the reliability design de- (5) Considering the process ability and factor of 
scribed in section 2. manufacturing fluctuation, establish the control 
~~. The followings are the views on qualification in Hitachi: points in mass production. 


(1) From the standpoint of customers, qualify the Consider the views mentioned above, qualification 
products objectively by a third party. 

(2) Consider the failure experiences and data from 
customers. | 


shown in Fig. 1 is done. 


Process Quality Control Method 


Material Parts 





Material 


Parts Inspection on Material and Lot Sampling, 


Parts for Semiconductor Confirmation of 
Devices Quality Level 


Inspection of 
Material and Parts 


Manufacturing Equipment, 
— — Environment, Sub-material, 
| Worker Control 


Confirmation of 
Quality Level 


i ee 
| ~ Manufacturing. 

| ; 

| 
| __ _| Inner Process Confirmation of 
| Quality Control | Quality Level 

| 
| 


Screening 


| 

L 

| 

| 

| | | Lot Sampling, 
L 

| 

| 

| 


100% Inspection on 


———>{ | 100% Inspection | + —— Appearance and Electrical Testing, 


Products 


Products 


Characteristics 


Sampling Inspection on 
Appearance and Electrical 


Inspection 


\ 


Lot Sampling 


Inspection 





Characteristics | 


Confirmation of 
ene eee Reliability Test Quality Level, Lot 
: Sampling 


Feedback of 


[Shipment Quality Information onnation 
| Claim 


Field Experience . 


| Customer | | General Quality 


information 





Figure 2 Flow Chart of Quality Control in Manufacturing Process 
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3.3 Quality and Reliability Control in Mass | 
Production 

To assure quality in mass production, quality is con- 

trolled functionally by each department, mainly by 

manufacturing department and quality assurance 

department. The total function flow is shown in Fig. 2. 


3.3.1 Quality Control on Parts and Materials 
With the tendency toward higher performance and 
higher reliability of devices, quality control of parts 
and materials becomes more important. The items 
such as crystal, lead frame, fine wire for wire bonding, 
package and materials required in manufacturing 
process like mask pattern and chemicals, are all 
subject to inspection and control. 


Besides qualification of parts and materials stated in. 


3.2, quality control of parts and materials is defined in 
incoming inspection. Incoming inspection is performed 
based on its purchase specification, drawing and 
mainly sampling test based on MIL-STD-105D. 

The other activities for quality assurance are as 


follows: 
* Table 1. Quality Control Check Points of Parts and Materials 














(example) 
Material, Important . arses, 
Appearance Damage & Contaniination 
on Surface — 
Dimension Flatness 
wat Sheet Resistance Resistance 
Defect Density Defect Numbers 
Crystal Axis 
Appearance Defect Numbers, Scratch 
Mask Dimension Dimension Level 
Resistoration 
Gradation Uniformity of Gradation 
: Appearance Contamination, Scratch, Bend, 
a a Twist 
Wi a Dimension 
Bodin Purity Purity Level 
8 Elongation Ratio Mechanical Strength 
Appearance ‘Contamination, Scratch 
Dimension Dimension Level 
Processing 
Frame Accuracy 
Plating Bondability, Solderability 
Mounting Heat Resistance 


Characteristics 


Appearance Contamination, Scratch 

Dimension Dimension Level 

Leak Resistance Airtightness 

; Plating Bondability, Solderability 

Ceramic | Mounting Heat Resistance 
Package | Characteristics 

Electrical 

Characteristics 

Mechanical Mechanical Strength 





Strength 


Characteristics of 


Composition 
Plastic Material 
Electrical 
aria ai : 
: Therm 
pine Characteristics 
Molding Molding Performance 


Performance 
Mounting 
Characteristics 


Mounting Characteristics 
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(1) Technology Meeting with Vendors 

(2) Approval and Guidance of Vendors 

(3) Analysis and tests of physical chemistry. 

The typical check points of parts and materials are 
shown in Table 1. 


3.3.2 Inner Process Quality Control 

To control inner process quality is very significant for 

quality assurance of devices. The quality control of 

products in every stage of production is explained 

below. Fig. 3 shows inner process quality control. 

(1) Quality Control of Products in Every Stage of 
Production 


~ Potential failure factors of devices should be removed 


in manufacturing process. Therefore, check points 
are set up in each process so as not to move the 
products with failure factors to the next process. 


_ Especially, for high reliability devices, manufacturing 


lines are rigidly selected in order to control the quality 

in process. Additionally we perform rigid check per 

process or per lot, 100% inspection in proper pro- 

cesses so as to remove failure factors caused by 

manufacturing fluctuation, and screenings depend- 

ing on high temperature aging or temperature cycling. 

Contents of controlling quality under processing are 

as follows: 

¢ Control of conditions of equipment ‘and workers and 
sampling test of uncompleted products. 

¢ Proposal and execution of working improvement. 

¢ Education of workers 

¢ Maintenance and improvement of yield 

¢ Picking up of quality problems and execution of 
countermeasures toward them. 

¢* Communication of quality information. 

(2) Quality Control of Manufacturing Facilities and 

Measuring Equipment 

Manufacturing facilities have been developed with 

the need of higher devices in performance and the 

automated production. It is also important to deter- 

mine quality and reliability. 

In Hitachi, automated manufacturing is promoted to 

avoid manufacturing fluctuation, and the operation of 

high performance equipment is controlled to function 


properly. 


_As for maintenance inspection for quality control, 


daily and periodically inspections are performed based 
on specification on every check point. 

As for adjustment and maintenance of measuring 
equipment, the past data and specifications are clearly 


checked to keep and improve quality. 
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(3) 


Quality Control of ppanneeting Circumstances 
and Sub-material. 
Quality and reliability of devices. are affected 


especially by manufacturing process. There- 
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fore, we thoroughly control the manufacturing 
circumstances such as temperature, humidity, 
dust, and the sub-materials like gas or pure 
water used in manufacturing process. 


Process 
‘Y Purchase of Material 


Control Point 


Wafer Characteristics, Appearance 





Dust control is essential to realize higher integra- 
tion and higher reliability of devices. To maintain 
and improve the clearness of manufacturing site, 
we take care buildings, facilities, air-conditioning 
system, materials, clothes and works. Moreover, 
we periodically check on floating dust in the air, 
fallen dust or dirtiness on floor. 


Purpose of Control 


Scratch, Removal of Crystal 
Defect Wafer 
Surface Oxidation Oxidation Assurance of Resistance 
Inspection on Surface Appearance, Thickness of Pinhole, Scratch 
Oxidation _ Oxide Film 
Photo Resist | _. {Photo 
Resist | 
Inspection on Photo Resist Dimension, Appearance Dimension Level 
PQC Level Check Check of Photo Resist 
Diffusion Diffusion Diffusion Depth, Sheet Diffusion Status 
Resistance 
Inspection on Diffusion . Gate Width Control of Basic Parameters 
oPQC Level Check Characteristics of Oxide Film, (VrH etc) Cleaness of surface 
Breakdown Voltage Prior Check of Vij 
Breakdown Voltage Check 
Evaporation Evaporation | Thickness of Vapor Film Assurance of Standard 
td Scratch, Contamination Thickness 
Inspection on Evaporation | | 
©PQC Level Check 
Wafer Inspection Wafer Thickness, V7}, Characteristics | Prevention of Crack, 
| Quality Assurance of Scribe 
Inspection on Chip Chip Electrical Characteristics 
Electrical Characteristics. | | 
Chip Scribe Appearance of Chip 
Inspection on Chip 
Appearance 
©PQC Lot Judgement 
Assembling Assembling | Appearance of Chip Quality Check of Chip 
Bonding Bonding 
Appearance after Wire Quality Check of Wire 
Bonding Bonding 
_OoPQC Level Check Pull Strength, Compression Prevention of Open and 
, Width, Shear Strength Short 
Inspection after Appearance after Assembling 
Assembling 
©PQC Lot Judgement 
Sealing Sealing Appearance after Sealing Guarantee of Appearance 
Outline, Dimension and Dimension 
©PQC Level Check Marking Marking Strength 


Final Electrical Inspection 
Failure Analysis 


Appearance Inspection 


Sampling Inspection on 
Products 
Receiving 


Shipment 


Figure 3 Example of Inner Process Quality Control 
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Analysis of Failures, Failure 
Mode, Mechanism 


Feedback of Analysis Infor- 
mation 


BUR CESC CSS Oe On 





Quality Assurance of IC Memory 


3.3.3 Final Test and Reliability Assurance The inspection is executed not only to confirm 
(1) Final Tests : that the products meet users requirement, but to 
Lot inspection is done by quality assurance de- consider potential factors. Our lot inspection is 
partment for the product passed in 100% test in based on MIL-STD-105D. __. | 
final manufacturing process. Though 100% of (2) Reliability Assurance Tests 
passed products is expected, sampling inspec- To assure reliability, the reliability tests are per- 
tion is subjected to prevent mixture of failed formed periodically, and performed on each 
products by mistake. manufacturing lot if user requires. 





Customer 


Claim | 
(Failures, Information) 


Sales Dept. 
Sales Engineering Dept. | 


Failure Analysis 


Countermeasure 
Execution of 
Countermeasure 


Follow-up and Confirmation 
- of Countermeasure Execution 


Customer 





Figure 4 Process Flow Chart of Coping with Failure to.a Customer 
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Mi OUTLINE OF TESTING METHOD 


1. INSPECTION METHOD ~ 


In memory IC inspection, quality cannot be judged by 
DC test on external pins only, because the number of 
elements (such as a transistor) which can be judged 
in the DC test is only 1/1000 of all elements. The 
following are the address patterns proposed to in- 
spect whether the internal circuits are functioning 
correctly. 

(1) All “Low”, All “High” 

(2) Checker Flag 

(3) Stripe Pattern 

(4) Marching Pattern 

(5) Galloping 

(6) Waling 

(7) Ping-Pong 

Those are not all, but representative ones. There are 
also patterns to check the mutual interference of bits 
and patterns for maximum power dissipation. Among 
the above mentioned patterns, numbers 1 to 4 are 
called N pattern, which can check one sequence of N 
bit IC memory with the several times of N patterns at 
most. Numbers 5 to 7 are called N? patterns, which 
need several times of N? patterns to check one 
sequence of N bit IC memory. Serious problem arises 
in using N? pattern in a large-capacity memory. For 
example, inspection of 16K memory with galloping 
pattern takes a lot of time—about 30 minutes. (1), (2) 
and (3) are rather simple and good methods, how- 
ever, they are not perfect to find any failure in decoder 
circuits. Marching is the most simple and necessary 
pattern to check the function of IC memories. 


2. MARCHING PATTERN 


The marching pattern, as its name indicates, is a 
pattern in which “1”s march into all bits of “O”s. For 
example, a simple addressing of 16 bit memory is 
described below. 

(1) Clear all bits. See Fig. 1 (a). 

(2) Read “0” from Oth address and check that the 
read datais “0”. Hereafter, “Read” means “check- 
ing and judging data” 

(3) Write “1” on Oth address. See Fig. 1 (b). 

(4) Read “0” from 1st address. 

(5) Write “1” on ist address. 

(6) Read “0” from nth address. 


(7) Write “1” on nth address. See Fig. 1 (c). 


(8) Repeat (6) to (7) to the last address. Finally, all 
data will be “1”. | 

(9) After all data is “1”, repeat from (2) to (8) replac- 
ing “O” and “1”. 

With this method, 5N address patterns are neCeeealy 

for the N-bit memory. 





Figure 1 Addressing method of for 16 bit memory in the Marching 
pattern 
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Mi APPLICATION 


1. EEPROM 


1.1 EEPROM Memory Cell 

An EEPROM is an electrically erasable and program- 
mable ROM which can be erased or written remotely 
while the system is in operation. 

Hitachi EEPROM memory cells are MNOS-type (Metal 
Nitride Oxide Semiconductor) as shown in Figure 1-1. 


A MNOS memory cell consists of two layers of oxide 
film and nitride film. The thickness of the oxide film is 
about 20 A and the nitride film is 300 to 500 A. There 
are traps in the boundary of the oxide and nitride films 
to catch electrons. The electrons move by the tunnel- 
ing phenomenon between the substrate and traps. 


1.2 64-kbit CMOS EEPROM Function 

Page Write Function: The 64-kbit HN58C65 can 
latch 32 bytes (max.) and write them in one write 
cycle. The write cycle time is specified as 10 ms 
(max.) The effective byte write speed of HN58C65 in 


page write mode is 10 ms/32 bytes = 0.31 ms/byte. 


Thus it takes only 2.56 seconds to write the entire 

HN58C65. Figure 1.2 shows the internal operation. 

The following describes the operation sequence: 

1. The 32-byte memory cell data at the row address 
selected by address pins A,-A,, are latched. 

2. Latched data at the column. address specified by 
address pins A,-A, are altered with write data, which 
is put into the D,, buffer from /O pins /O,-1/O.. 
The 32 bytes (max.) of latched data are altered by 
repeating this operation 32 times. 

3. 32 bytes of memory cell data in the selected row 
1 are erased (all set to 1). 

4. Latched data is written into the selected row 3. 

5. CPU acknowledges completion of the write cycle 
based on the internal timer. The HN58C65 pro- 
vides RDY/BUSY and DATA polling to indicate 
the write completion. 





a” Poly- 
silicon 


N Substrate 


Figure 1-1 MNOS-Type Memory Transistor 


Internal Timer: The HN58C65 indicates the comple- 
tion of a data write to the CPU by using an internal 
timer. The HN58C65 enters the next cycle as soon as 
the completion of the write is detected. This function 
offers a high system throughput as the CPU can 
access other devices during a write cycle. The 
HN58C65 has two functions, RDY/BUSY and DATA 
polling, to indicate the completion of data write. 
The RDY/BUSY approach indicates the completion of 
data write by using pin 1. It is low when the HN58C65 
is in data write operation (BUSY) and turns to the high 
impedance state at the end of data write (RDY). The 
RDY/BUSY pin should be pulled up as it uses open 
drain output. The RDY/BUSY pins can be OR-wired 
when using several HN58C65's. 
The DATA polling approach, implemented in soft- 
ware, indicates the completion of data write through 
pin 19 (1/O,). While the data write is not completed, 
I/O, shows an inverted version of what was written in 
the last cycle. In using this approach, the RDY/BUSY 
pin should be opened or grounded. The DATA polling 
approach can acknowledge the completion of a data 
write in an individual HN58C65, even if several 
HN58C65’s are used in the system. 
Data Protection: The EEPROM performs a data write 
with a higher voltage (V,,,) than the power supply voltage 
(Voc). The HNS8Cé65 internally generates V,,, by a high 
voltage generator with the combination of control pins 
(CE, OE, WE). It supports the following functions to avoid 
accidental data write (data protection). 
1. Data protection against noise on the control pins 
(CE, OE, WE) during operation. 
2. Data protection against noise at power on/off. 

















MNOS memory cell — 
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Figure 1-2 HNS8C65 Page Write 
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2. EPROM/OTPROM 
2.1 EPROM Programming 


Figure 2-1 shows the sectional structure af an EPROM — 
memory cell. The upper gate, one of the gates made of ~ 


two-layered polycrystalline silicon, is called the control 
gate and is connected to a word line. The lower layer is 
called the floating gate and is notconnected. This memory 
cell is programmed as follows. 


Control Gate 


SiOz. UWZZZZ) 
Vfbh LLLLL. a: ey 


Source 


P Substrate 





Figure 2-1 Cross Section of a EPROM Memory Cell 


With the substrate and source grounded, apply a high 
voltage between the drain and control gate. An elec- 
trical potential incline will occur between the source 
and drain so that the intensity of the electric field will 
become high near the drain. Because of this electric 
field, electrons are accelerated and the so-called hot 


electrons will be generated, which jump over the — 
energy barrier of SiO, film. The hot electrons are_ 


pulled by the electric potential of the control gate and 
poured into the floating gate. Electrons stored in the 
floating gate remain stable as they fall into a well 
surrounded by an energy barrier of SiO, film. There- 
fore, it is evident that the quality of the SiO, film 
surrounding the floating gate is essential for good 
data retention characteristics. To keep data retention 
in the 5- or 10-year range, high quality SiO, film is 
needed. 

Figure 2-2 shows the fundamental characteristics of the 
EPROM transistor. While |, in a non-programmed tran- 
sistor begins to flow with V,, of about 1 V, the currentina 
programmed transistor does not flow until V,, rises to 7 to 
10 V. Therefore, if the voltage of the word line applied to 
the control gate is about 5 V in the readout, a non- 


programmed memory transistor will be on, and the - 


programmed memory transistor will be off. This means 
that the data can be read out by means of the same 
structure as a NOR-type mask ROM. 


2.2 Erasing EPROM 
When shipped, all bits of the EPROM are at logic 1 
with all electrons in the floating gate released (erased). 
Changing the logic 1 to logic 0, through the applica- 
tion of the specified waveform and voltage, programs 


the necessary information. The higher the V,,,, voltage 
and the longer the program pulse width t,,,, the more — 
electrons can be programmed in as shown in Figure 
2-3. If V., exceeds the rated value, such as by 
overshoot, the pn junction of the memory may yield to 
permanent breakdown. To avoid this, check V,,, over- 
shoot of the PROM programmer. Also, check nega- 
tive-voltage-induced noise at other terminals, which 


ID 










Non-programmed 
Memory cell 

| Programmed 
Memory cell |. 


Va 





Figure 2-2 Fundamental Characteristics of a EPROM 
Memory Cell 


can create a parasitic transistor effect and reduce the 
yield voltage. Hitachi's EPROMS can usually be writ- 
ten and erased more than 100 times. 

EPROMS are erased by ultraviolet light exposure 
through a transparent window on the package. Elec- 
trons in the floating gate get energy from photons and 
become hot electrons again with enough energy to go 
over the energy barrier of SiO, film. The hot electrons 
go through to the control gate or the substrate and 
erasure is completed. Therefore, light with enough 
energy to get the electrons over the energy barrier of 
SiO, film is needed for erasure. Light energy is pro- 


_ portional to its frequency, and described as E = hv. E 


is the energy of light, h is Planck’s constant, and »v is 
light frequency. Erasure is not caused by light over 
certain wavelengths and under certain wavelengths. 


_ However, the erasure time depends upon the quantity 
of photons, therefore the erasure time cannot be _— 
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Programming Conditions: 


Voc=6.0V, 
Vpp=12.5V 


Stored Charge (Relative) 





0.1 0.2 05 1 2 5 10 
Program Pulse Width tpw (ms) 


Figure 2-3 Standard Programming Characteristics of EPROMs 


shortened by using a shorter wavelength. Figure 2-4 
shows the relation between wavelength and erasure 
effectiveness. Erasure starts at about 4000 A and is 
saturated at about 3000 A. 

For erasure, the wavelength and minimum irradiation 
rate of ultraviolet light must be 2537 A. and 15 Wes/ 
cm? respectively. These conditions can be met by 
placing the device 2 to 3cm below a 12,000 W/cm? UV 
lamp for about 20 minutes. 

The UV transmittance of the transparent lid materials 
is about 70%. However, itis influenced by contamina- 
tion or foreign materials on the lid surface. The con- 
tamination or foreign materials should be removed 
with a solvent such as alcohol that does not damage 
the package. 


Erasure efficiency 


3000A’ 4000A_ Wavelength 


Figure 2-4 Erasure Efficiency of EPROM 


Application 


Figure 2-5 shows the EPROM standard erasure 
characteristics. 


2.3 EPROM Data Retention Characteristics 
About 2 to 20 x 10°'* coulombs of electrons are 
accumulated in the floating gate when programmed. 
However, these electrons dissipate with time and the 
data may be inverted. The mechanism of electron 
dissipation is generally explained as follows. 

Data Dissipation by Heat: The electrons at the 
floating gate are in a non-equilibrium state, so the 
dissipation of electrons by thermal energy is unavoid- 
able. Therefore, the data retention time depends on 
temperature. Figure 2-6 shows typical data retention 
characteristics. The data retention time is propor- 
tional to the reciprocal of absolute temperature. 






mCON 
WARE 
CAPS 
CT RVIANT T 
0 12 3 4 5 
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Figure 2-5 Standard Erasure Characteristics 





Stored Temperature (°C) 
Figure 2-6 EPROM Data Retention Characteristics 


Data Dissipation by Ultraviolet Light: Ultraviolet 
light at a wavelength no greater than 3000 to 4000 A 
is capable of releasing the electric charge at the 
floating gate of the EPROM with varying efficiencies. 
Fluorescent light and sunlight contain some ultravio- 
let light, and so prolonged exposure to these lights 
can cause data corruption as a result of electric 
charge dissipation. Figure 2-7 shows the standard 
data retention time under an ultra-violet eraser, sun- 
light, and fluorescent lighting. - | 
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_ 
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Figure 2-7 EPROM Data Retention Time 


2.4 Optimized High Speed Programming 

With the increase of EPROM density, the time for 
programming becomes more important. Methods for 
high speed programming have been developed and 
put into practical use for each EPROM generation. 
There are three methods for high speed programming. 
Figure 2-8 shows the relative programming times of 
these methods. — 

. Please refer to the data sheet about each program- 
ming method. 





2.5 Device ldentifierCode 
EPROMprogrammingconditions dependonthe EPROM 
manufacturers’ standards and specific device types. 
Confusion on the proper use of varying methods required 
may cause poor or failing operation. As a countermea- 
sure, some EPROMS provide embedded device identi- 
fier codes including such information as the manufacturer 
and device type. Some newly developed commercial 
EPROM programmers can setwrite conditions automati- 
Cally by recognizing this code. 

Different programming conditions are as follows. 

1. Program voltage 

2. Program timing 

3. High performance programming algorithm 

4. Pin configuration 

The Hitachi EPROM has a device identifier code area 
adjacent to the memory access area as shown in 
Figure 2-9. 

Table 2-1 describes how to use the device identifier 
code. Setting A, at 12 Vand A,-A, andA,,~A,, at V,,, 
access the device identifier code area and 1/O,-I/O,, 
and output the Poe condition code with Vv. 
or V,,, of A,. ; 


2.6 Shielding Label 
When using an EPROM in an environment where it 


- can be exposed to ultraviolet light, Hitachi recom- 


mends placing a shield label, over the transparent lid 
to absorb the ultraviolet light. In choosing a shielding 
label, the following points should be carefully checked. 


. 50ms programming 
| 


Program time (min.) 


32k 86 64k 





128k 256k 
Storage capacity (x 8 organization) 


ims High-speed * 
programming iy 


Page mode 
programming 


0. oms High-speed 
programming | 


512k 1M 2M 4M 
(bit) 


Note: Actual programing time differs depending on the programmar. 


“Figure 2-8 eee of Shortened Programming Time 
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Device identifier code area 






Data access area 


Figure 2-9 Device Identifier Code 


1. Adhesiveness (mechanical strength) 
Avoid repeated removal and reattachments, or 
exposure to dust that may reduce the adhesive 
strength. Ultraviolet erasure and reprogramming 
are recommended after stripping off an attached 
label. (When the need arises to change a label, it 


is advisable to place a new one over the old one ~ 


since peeling may create a static charge.) 
Allowable temperature range 

_ Use the shielding label in an environment where 
temperature is stable within the specified allow- 
able temperature range. Beyond the specified 
temperature range, the paste on the label may 
harden or stick too tightly. When it hardens, the 
label may come off easily. When it sticks too 
tightly, the paste may remain on the window glass 
after the label has been removed. 

Moisture resistance 

Use the shielding label in an environment where 
humidity is stable within the specified allowable 
humidity range. 


Table 2-1 Hitachi EPROM Device Identifier Code 


Manufacturer 
Code 


ROM code 


N27128A 

N27256 
27C256 
27C256H 
27C256A 


27512 


2.7 EPROM Programmer 

The EPROM programmer stores the user’s program 
in its internal RAM and writes the program in the 
EPROM. For this programming, at least three func- 
tions are necessary: the blank check function prior to 
programming, programming function, and verify func- 
tion after programming. Figure 2-10 shows the pro- 
gramming flowchart. Some programmers check for 
pin contact failure or reverse insertion before the 
blank check. | 

The outline of each check is a follows. 

1. Pin contact check . 

Inthe ROM pin and socket connection test, check- 
ing is normally performed by detecting forward 
current at each EPROM pin. Care is necessary as 
this forward biased resistance differs in products 
of each company. 

Reverse insertion check 

This check detects the reverse insertion of the 
device, then places the equipment in reset mode 
and protects the device and equipment if the 
condition is found. 
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3. Blankcheck e 4 
This check is performed before programming. It 


checks whether the device is an erased EPROM, ~ 


or it prevents EPROM reprogramming. Since out- 
put data in the erased condition is high, the check 
is for whether the data in the EPROM are all 1s. It 
will fail even if one bit is 0. Normally, itis designed 
to provide a warning with a lamp or buzzer. 

4. Programming 
The function of programming the data from the 
internal RAM of the programmer into the EPROM 
will fail when programming cannot be done. The 
normal flow is as shown in Figure 2-11. The 
EPROM data for a target location will be read out 
prior to programming and compared with the pro- 
gramming data intended for that location. If the 
data matches, programming will be skipped. If 
they differ, programming will be performed. Then, 
the data will be read back and compared with the 
original programming data, and if they match, the 
programmer will progress to the next address. 

5. Verify % 
This function checks after programming comple- 
tion whether or not the programming is correct 
when comparing with the data in the internal RAM 
of the programmer. It will fail when they do not 

~ match. Normally, when it fails, it lights the fail lamp 

and displays the address and data. 

6. How to input a program 
Table 2-2 shows several methods for inputting the 
program data to the internal RAM of the program- 
mer. Normally, paper tape input and teletypewriter 
input are preferred options. | 


2.8 Handling EPROMs 
If touched by a charged human body or rubbed with 


plastics or dry cloth, the glass window of an EPROM | 


generates static electricity with causes device mal- 


Table 2-2 EPROM Data input 


Input by copying the master ROM. | 


Input by the keyswitches on the 
front pannel. Used for correction 
or revision of programs. 
















Copy input 
Manual input 














| Paper tape input | Paper tape furnished from the 
. host system is read with the tape 


reader. 












| Input with the teletypewriter. 
Preparation, correction, and list 
preparation of the program can 
be made. 


Teletypewriter 
input 
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Figure 2-11 Programming 
Flowchart of EPROM 
Programmer (2) 


Figure 2-10 Programming 
Flowchart of EPROM 
Programmer (1) 


functions. Typical malfunctions are faulty blanking — 
and write margin setting that give the false impression 
that information has been correctly written in. As 
already reported at international conferences con- 
cerning the reliability of LSI chips, this is due to the 
prolonged retention of electric charge (resulting from 
static electricity) on the glass window. Such malfunc- 
tions can be eliminated by neutralizing the charges by 
irradiating the EPROM with ultraviolet rays for a short 
time. The EPROM should be reprogrammed after this 
irradiation since it also reduces the electric charges in 
the floating gates. The basic countermeasure is to 
prevent the charging of the window, which can be 


-achieved by the following methods, as in the preven- 


tion of common static breakdown of ICs. 

1. Ground operators who handle the EPROM. 
Avoid using things such as gloves that may gen- 
erate static electricity. 

2. Avoid rubbing the glass window with plastic or other 
materials that may generate static electricity. 

3. Avoid the use of coolant sprays which may con- 
tain some free ions. | 

4. Use shielding labels (especially those containing 
conductive substances) that can evenly distribute 
any established charge. 
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; P ing, 
Proving (1) Reading-Out 


2.9 Ensuring OTPROM Rellability 
The one-time-programmable ROM (OTPROM) has 


two forms: standard dual in-line package (DIP) and 
small outline package (SOP). It is only one-time 
programmable because it has no window for ultravio- 
let light exposure; testing by programming and era- 
sure cannot be performed after it is assembled. 

As a means of improving reliability, Hitachi performs 
screening tests for programming, access time, and 


data retention on OTPROM wafers during the manu- 


facturing process. 

However, rare defects may occur in the assembly 
process that cannot be completely removed in the 
final test screening which is only a reading test. 
Therefore, Hitachi recommends that users perform 
high temperature baking after programming these 
devices to ensure the highest reliability. 

Detailed conditions and procedures for screening are 
shown in Figure 2-12. First, program and verify the 


: Data 
Proving (2) Retention 





Wafer Screening 








Program and 
Verify 
by Programmer 






Baking at 
125 to 150°C 
for 24 to 48hrs 










devices. Then leave them without bias at 125 to 
150°C for 24 to 48 hours. 

After that, check the readout function, and discard 
chips with data retention failures. 

From the results of devices in which the recom- 


Ensuring 
Read-out 


mended screening testis properly performed, we find 
the data retention characteristics of OTPROMs are 
Recommended 


generally equal to EPROMs. Screening Conditions 


3. Mask ROM Programming Instruction 

The writing of custom program code into mask ROMs 
is performed by a CAD system on a large-scale 
computer. ROM code data should conform to the 
specifications given below, using either EPROM or 
floppy disk. Additional instructions, such as chip 
select or customer part numbers, should be noted on 
_ the “ROM Specification Identification Sheet.” 


Figure 2-12 Screening Flowchart of OTPROM 
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Figure 3-1 Mask ROM Development Flowchart 
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HN58C65 Series 


64K (8K x 8-bit) EEPROM 


m@ DESCRIPTION 

The Hitachi HN58C65 is a 64-Kilobit CMOS Electrically Erasable 
Programmable Read Only Memory (EEPROM) organized as 8,192 
x 8-bits. The HN58C65 is capable of in-system electrical Byte and 
Page reprogrammability. 

The HN58C65 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C65 has a 32-Byte Page Programming function to 
make its erase and write operations faster. The HN58C65 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HNS8C65 provides several levels of data protection. 
Hardware data protection is provided noise protection on the WE 
signal and write inhibit on power on and off. 

The HN58C65 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. (FP-28DA) 

The HN58C65 is offered in JEDEC-Standard Byte-Wide EEPROM 
pinouts in 28-pin Plastic DIP and 28-lead Plastic SOP packages. 





@ FEATURES 
¢ Single Power Supply: 
Vig = 5V + 10% 
Fast Access Time: 
250 ns (max) 
Low Power Dissipation: 
Active Current: § 20 mW/MHz (typ) 
Standby Current: 2 mW (max) 
Automatic Programming: 
Automatic Page Write: 10 ms (max) 
32 Byte Page Size 
__ Automatic Byte Write: 10 ms (max) 
Data Polling and Ready/Busy Signals 
Data Protection Circuitry on Power On/Off 
Data Retention: 10 years 
Erase/Write Endurance: _ 
100,000 cycles in Page Mode 
Pinouts: 
JEDEC Standard Byte-Wide EEPROM 
Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 


e e e e e e 
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HN58C65 Series 


@ ORDERING INFORMATION 


t - (DP-28) 
— : FP:28DA) _ 










G@ PIN ARRANGEMENT . : @ PIN DESCRIPTION 


HN58C6S5P Series Pin Name Function 
HN58C65FP Series Ay- Ayo Address 
| , | /O, - VO, Input/Output 
RDY/Busy (J | OE Output Enable 
we = | am CE Chip Enable 
AG WE | | Write Enable 
A5 (45 Oe : Voc | Power Supply 
A4 —'D 23 A11 - Veg Ground 
A3 5 ‘Rdy/Busy Ready/Busy 
TOP VIEW : 


NC ~ No Connection 





(PinD28.HN58C65) 
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HNS58C65 Series 


@ BLOCK DIAGRAM 






















Vee O High Voltage Generator voo — WO7 Ready/Busy 
oe , © @ @ 
sce /O Buffer 
OF OU Py and 
ged! Input Latch 
cE O Control Logic and Timing 
WE © 
ee 
A4 © 

Address 

Buffer and 

Latch 

X Decoder Memory Array 

A5 © 
| 
A12 © 


Data Latch 


(BD.HN58C65) 
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HN58C65 Series _ 


_ @ MODE SELECTION 


Mode » CE | OE | WE RDY/Busy ey 
Standby Vu | X | X | High-z High-Z 
Write. Ma High-Z>V,, Ds 
Deselect Vi ot Vg Vou High-Z High-Z 

es Ce 
Data Polling Vie Vor Data Out (1/O,) 


Note: 1. X=Don't Care 





m ABSOLUTE MAXIMUM RATINGS 


tem Symbol Unit 


A 
i) 


Supply Voltage : V -0.6 to +7.0 V 
Input Voltage ' -0.5? to +7.0 V 
) | | 


N 
Operating Temperature Range ° ae | °C 
Gi -55 to +125 °C 


Storage Temperature Range . 


Notes: 1. Relative to V... 
2. V,,, min = -3.0V for pulse width < 50 ns. 
3. Including electrical characterisitics and data retention. 


m@ CAPACITANCE (T, = 25°C, f = 1MHz) 


Output Capacitance | C,, | - | - | 12 | pF | Var=0V 


on 
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HN58C65 Series 





@ DC ELECTRICAL CHARACTERISTICS 
(Vig = SV + 10%, T, = 0 to 70°C) 


Item | Symbol | Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current | |, | - | - | 2 | HA [Vp¢=5.5V, Viy=5.5V 
Output Leakage Current re ee ee Veo" = 5.5 V, Vou = 5-5 V0.4 V 





2 OS 
Operating V,,. Current MA | toy, = 9 mA, Duty = 100%, 
Cycle = =1s 
lout = 0 MA, Duty = 100%, 
Cycle = 250 ns 
ve | 22 [= [vart| v_ 
Pon | 24 [= [= | [ie=-400H4 
Notes: 1. V,, min=-1.0 V for pulse width < 50 ns. 
@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) | 
Test Conditions 
¢ Input pulse levels: . 0.4 V to 2.4V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


° Reference levels for measuring timing: 0.8 V, 2.0 V 


lout arta a 25 Test 
Item Symbol Condition 
Address Access Time Se ee CE = OF = V,, WE=V,, 
Chip Enable AccessTime | t, | - | 250 | ns | OE=V,.WE=V,, 
Output Enable Access Time } toe | 10 | 100 | ns CE =V,, WE 


E 
Output Hold to Address CE = OE = V,, WE=V,, 
Change 


Output DisabletoHigh-Z’ | tt, | 0 | 90 | ns | CE=V, WE=V,, 


Note: 1.t,, is defined as the time at which the output becomes an open circuit and data | is no 
longer driven. | 
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HN58C65 Series 


READ TIMING WAVEFORM 


Address 


tou 





fe] Le 


High 


LLLLA Valid SNS 
Data Out : << Data Out Valid PP 


i 


(TD.R.HN58C65) 


m AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


item [| Symbol| Min.’ | Typ. | Max. | Unit | Test Condition 
Address Setup Time | ths | O | - | - | ns | 
Chip Enable to Write Setup Time Po | oe [ons | 
Write Pulse Width tw | 200] - | - | ons. 
Address Hold Time | ty | 150] - | - | ns | 
Data Setup Time | the | too] - | - | ons 
Data Hold Time ty | 20] - | = | ons | 
Chip Enable Hold Time ten | Oe ee ne 

| Output Enable to Write Setup Time | tes | 9. [| - | - | ns | 
Output Enable Hold Time Leer Os ee Ps Gl 
Byte Load Window hte 00 ee Pate: 
Time to Device Busy H Me: || 420 ee) as 


Note: 1. Use this device in a longer cycle than this value. 
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HN58C65 Series 
™@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


‘'twe 











Rdy/Busy = 


(TD.BE1.HN58C65) 
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HN58C65 Series . 


@ BYTE-ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) - 





“nasess SK EERSEESSX 


toes 


OE Dee: fe 





| Rdy/Busy a N _ 
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HN58C65 Series 


Mm AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


nD 


can Symbol PMin.* | Typ. | Max. | Unit | ‘Test Condition 
Address Setup Time othe fe Ope a | nee 
Chip Enable to Write Setup Time |} te | O | - | = | ons. 
Write Pulse Width | tye? | 200} - | - | ns | 

| tow? | 200 [ - | - | ns | 
Address Hold Time | ty | 150] = | - | ons | 
Data Setup Time oe 100 poe fe dons | 
Data Hold Time | ty | 20 | - [ = | ns | 
Chip Enable Hold Time | ty | O | - [| - fons | 
Output Enable to Write Setup Time | toss | © | - | '- | ne | 
Output Enable Hold Time | teen | O f - [ - | ns | 
Data Latch Time | ty, | WO} - | - | ns 
Write Cycle Time ote | 7 J o> f 10 | ms— 
Byte Load Window tr | 100] - | - | ps | 
Byte Load Cycle ae ho ee ee ee 
Time to Device Busy | te | 120] - | - | ns | 
Notes: 1. Use this device in longer cycle than this value. 

2. WE controlled operation. 
3. CE controlled operation. 
HITACHI | 
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HN5S8C65. Series 


PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 


naa XK XX KORN 





we C/N AKAD 
se K\ KWAN A\ ARN 
GE toH KAY) | 


pin ——~<_ PL PK OX KD 


Rdy/Busy 


(TD.PE1.HN58C65) 
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HNS58C65 Series 


m@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 


maces tk XK boos 
_tAH 


tas 


CE ry C/N ARKXALY 
we 4 A ic K\WA\ AX ARS 


oF BAe Te z RAXLY 


x >_> _ KD 


Din 
tos 
Rdy/Busy 
— (TD.PE2.HN58C65) 
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HN5S8C65 Series. : 


a AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


“Item 3 Symbol SS Test Condition 


Output Enable Hold Time Pte. 

Output Enable to Output Delay | | tee | 10 | 
Output Enable to Write Setup Time _ Les io “ 
Write Start Time ee 

Write Cycle Time 


@ DATA POLLING TIMING WAVEFORM 





WE tce 

__toes | 
os | 
OE 


5 | | tow 
or —{ Din) Dou %) ——{baut 


twe 


(TD.DP.HN58C1001) 
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HN58C65 Series 


@ FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 32 Bytes of 
data to be written into the EEPROM in a single write 
cycle andthe undefined data within 32 Bytes to be 
written corresponding to the undefined address (A, to 
A,). Each additional Byte load cycle must be started 
within 30 ps from the preceding falling edge of WE or 
CE. If CE and WE are kept high for 100 ps after data 
input, the EEPROM automatically enters erase and 
write mode and only the input data is written into the 
EEPROM. Data can be written and accessed 105 
times in 32 Byte units. 


Data a Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 





Ready/Busy Signal 20 ns max 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy | (DP.HN58C1001). 
signal is high impedence except in the write cycle and 
is lowered to V_, after the first write signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 





WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10* cycles. 


Data Protection 
To protect the data during operation and power 

on/off, the HN58C65 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C65 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 
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HN58C65 Series _ 


<< — 


*unprogrammable “unprogrammable 


(DPexe.HN58C 1001) 





M@ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at V,,, on/off 
When V, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 
In addition, when RES is kept high at V,, on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=V,,, or OE=Low or WE=V,, 
level. 


| HITACHI 
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HN58C66 Series 


64K (8K x 8-bit) EEPROM 


m@ DESCRIPTION 

The Hitachi HN58C66 is a 64-Kilobit CMOS Electrically Erasable 
Programmable Read Only Memory (EEPROM) organized as 8,192 
x 8-bits. The HN58C66 is capable of in-system electrical Byte and 
Page reprogrammability. 

The HN58C66 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
~ technology. 

The HN58C66 has a 32-Byte Page Programming function to 
make its erase and write operations faster. The HN58C66 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HNS8C66 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58C66 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C66 is offered in JEDEC-Standard Byte-Wide EEPROM 
pinouts in 28-pin Plastic DIP and 28-lead Plastic SOP packages. The 
HN58C66 is also offered in a 32-lead Plastic TSOP package. 


@ FEATURES 
¢ Single Power Supply: 
Vig = SV + 10% 
¢ Fast Access Time: 
250 ns (max) 
¢ Low Power Dissipation: 
Active Current: 20 mW/MHz (typ) 
Standby Current: 2 mW (max) 
¢ Automatic Programming: 
Automatic Page Write: 10 ms (max) 
32 Byte Page Size 
__ Automatic Byte Write: 10 ms (max) 
* Data Polling and Ready/Busy Signals 
¢ Hardware Data Protection with RES pin 
¢ Data Protection Circuitry on Power On/Off 
¢ Data Retention: 10 years © 
¢ Erase/Write Endurance: 
100,000 cycles in Page Mode 
¢ Pinouts: 
JEDEC Standard Byte-Wide EEPROM 
¢ Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 
32-lead Plastic TSOP (Type 1) 


HITACHI 


(FP-28DA) 





(TFP-32DA) 


Preliminary 
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HN58C66 Series — 


™@ ORDERING INFORMATION = ae 


Type No | 
28-pin Plastic DIP 


HN58Cé66P-25 
HNS8C66FP-25 28-lead Plastic SOP 
Se + ee 32-lead Plastic TSOP 


(TFP-32DA) 
m PIN ARRANGEMENT | m PIN DESCRIPTION 










Package 





















HNS8C66P Series Pin Name Function 
HNS8C66FP Series A, - A,» Address 
| VO, - VO, Input/Output 
OE Output Enable 
CE Chip Enable 
WE Write Enable 
28-PIN | V2 | Power Supply 
Sop Vos _ Ground 
balan Rdy/Busy ~  Ready/Busy 


RES Reset 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


(PinT132.HN58C66T) 
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HN58C66 Series © 





@ BLOCK DIAGRAM 








Nec O High Voltage Generator O00 — 1/07 Ready/Busy 
mae © @ © 
ee /O Buffer 
OE O Se . and 
ese | Input Latch 
ed O Control Logic and Timing 
WE © 
7 OU Y Decoder , Y Gating 
A4 © | 

Address 

Buffer and | 

Latch 

X Decoder Memory Array 

AS © 
| 
A12 ©) 





Data Latch 


(BD.HN58C66) 
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HN58C66 Series - 
m MODE SELECTION | 
| -RDY/Busy 0 





Deselect Vi. Vi Via High-Z 
| 
Data Polling Vo Data Out (1/O.) 


Note: 1. X=Don't Care 


@ ABSOLUTE MAXIMUM RATINGS | 
; Value Unit 


Item Symbol 
Supply Voltage ' -0.6 to +7.0 V 
Input Voltage ' -0.5? to +7.0 


—| 


0 to +70 °C 
| -55 to +125 | °C 


Operating Temperature Range ° OPR 


~~ 


< 
z 
< 


Storage Temperature Range —— 


Notes: 1. Relative to V... 
2. V,, min = -3.0V for pulse width < 50 ns. 
3. Including electrical characterisitics and data retention. 


M@ CAPACITANCE (T, = 25°C, f = 1MHz) 


Item | Typ: | Max. | Unit | Test Condition 
ee 


Bs 
Input Capacitance ere Cee 
Output Capacitance Coe | = [= | 12 | oF | Vour = OV 


ak | HITACHI 
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HN58C66 Series 


m DC ELECTRICAL CHARACTERISTICS 
(Vig = BV + 10%, T, = 0 to 70°C) 








Item Symbol | Min. Typ. | Max. | Unit | Test Condition 
input Leakage Current | 1,’ | - | - | 2 | wA |V,,=55V,V,,-55V 
Output Leakage Current} 1, | - | - | 2 | HA [Vcc =5.5V, Vous = 5:5 W/0.4 V 
| tece | - [| - | 1: | mA |CE=Vy, 
Operating V,, Current les lour = 9 MA, Duty = 100%, 
Cycle = 1 us 
| lour = 0 mA, Duty = 100%, 
Cycle = 250 ns 
Vw | 22 | = [Voort | Vv 
Output Voltage | Vin i eo 0.4 ly, = 2.1 MA 
Notes: 1. |, on RES = 100 pA max. 
2. V,, min = -3.0 V for pulse width < 50 ns. 
m@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V.,, = 5V + 10%) | 
Test Conditions 
¢ Input pulse levels: 0.4V to2.4V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


* Reference levels for measuring timing: 0.8 V, 2.0 V 


Test 
Item Symbo Unit Condition 


Mes ae 

Address Access Time | thee | - | 250 | ns | CE=OE=V,, WE=V,, 
Chip Enable Access Time fe | - | 250 | ns | OE = V,,. WE = V,, 
Output Enable Access Time | 100 | ns | CE=V,, WE=V,, 
Output Hold to Address pet Ee CE = OE = V,, WE=V,, 
Change 
Output Disable to High-Z' | tye | 0 | 90 | ns | CE =V,, WE=V,, 

ton | © | 350 | ns | CE=OE=V,, WE =V,, 
RES to Output Delay ) tee | 0 | 450 | ns | CE=OE=V,, WE=V,, 


Note:  1.t,, is defined as the time at which the output becomes an open circuit and data is no 
| longer driven. | 
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HN58C66 Series : 


m@ READ TIMING WAVEFORM 


Address 


oe 


ns Sees — High 


Data Out 


3 


cc 


ete 


<K<KET Data Out Valid cP 







ton 


A 
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@ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Item 


oc Ae 

Address Setup Time Phe Or eee Ie ee 1 anes | 
Chip Enable to Write Setup Time | te | O | - | - | ns | 
Write Pulse Width tow | 200 | - | - | ns | 
Address Hold Time La 150 p= | = fins 

Data Setup Time | tg | 100 | - | - | ns | 

Data Hold Time Pt Oc Fe ae te | 
Chip Enable Hold Time tor 0 ee | | 
Output Enable to Write Setup Time | toes | 9 [ -- | - | ns | 
Output Enable Hold Time Rey Oe ae is 
Write Cycle Time | te | 10 [ - | - [| ms | 
Byte Load Window | t, | 100] - | - | ps | 
Time to Device Busy | ty | 120) - | - | ons | 
RES to Write Setup Time | tes | 100 pose te ae Se Gi 
V.- to RES Setup Time | tes | 1 | - [ - | os | 
Note: 1. Use this device in a longer cycle than this value. 


HITACHI 


Test Condition | 
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HN58C66 Series 


™ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


twc 


pases SEK 





tou 


@ “VNSSN | KN 


tas t 
; -—- BL 
Cw 
WE NO 
toes 
Tl toEH 


_ ey al WN 


| tos 
t a 
RP 





Rdy/Busy 


tres 


RES 


Voc 
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HN58C66 Series 


m™ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 











| | two 

sass SKE 

| ae 
We | as i 

toss | | 
; Lee 

e Ny Bes AN 

| toy | | 
Rdy/Busy fas el 
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RES 
Vc 
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@ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


tem | a aes 
Address Setup Time i ae Oe ee | 
Chip Enable to Write Setup Time Pts | oO | - | = | ons | 
Write Pulse Width | tye? | 200] - | - | ns | 

tev? | 200 | = | = | ns 
Address Hold Time | ty | 150] - | - | ons | 
Data Setup Time | tos | too} - | - | ons | 
Data Hold Time | ty | o | - | - | ns | 
Chip Enable Hold Time ty | OF + | = [ne | 
Output Enable to Write Setup Time ftpeg<(e S0r avin. | 
Output Enable Hold Time Stor | 9 | = fo- fons | 
Data Latch Time | ty, | 100} - | - [ns | 
Write Cycle Time Ego. F102 = ame 
Byte Load Window 100} - | - [Hs 
Byte Load Cycle pe Oe 
Time to Device Busy | te | 1201 - [| - | ons | 
RES to Write Setup Time | tee | 100 [ - | - | ws | 
V.-to RES Setup Time fe ee ee ae 


Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C66 Series 


Test Condition 
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HNS8C66 Series 


@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) | 


Brae = ~ <>) DOOSIS 
| | = | 


we ‘ ALY 
cE Ee A AN wa sa 
Dn — alin CO a= 3 
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HN58C66 Series 





™@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 
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HN58C66 Series | 
m™ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item - | |Symbol] Min. | Typ. | Max. | Unit Test Condition 
Output Enable Hold Time aise ol 100 Fo fed as . 
Output Enable to Output Delay fe tee Os ie: of OO 


Cee 
Output Enable to Write Setup. Time ea a ae 
Write Start Time — Ee 150 p= f= fins | 
Write Cycle Time tee I fe re 


_ @ DATA POLLING TIMING WAVEFORM 


nme“ XEXXEXEXEXESEROX = XE 


WE tce 


toes 


Bl | | tow 
wor —X on) Dou 3) (Deut > 


twe 
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HN58C66 Series 





@ FUNCTIONAL DESCRIPTION 


Automatic Page Write 
The Page Write feature allows 1 to 32 Bytes of 
data to be written into the EEPROM in a single write 
cycle andthe undefined data within 32 Bytes to be 
written corresponding to the undefined address (A, to 
A,). Each additional Byte load cycle must be started 
within 30 1s from the preceding falling edge of WE or 
CE. If CE and WE are kept high for 100 us after data 
input, the EEPROM automatically enters erase and 
write mode and only the input data is written into the 
EEPROM. Data can be written and accessed 10° 
times in 32 Byte units. 


Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 





Ready/Busy Signal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy (DP.HN58C1001) 
signal is high impedence except in the write cycle and 
is lowered to V,, after the first write signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 





WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 105 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10* cycles. 


Data Protection | 
To protect the data during operation and power 

on/off, the HN58C66 has: 

1. Data protection against Noise on Control! Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C66 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not . 
to allow noise of a width of more than 20 ns on the 
control pins. 
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HNS8C66 Series 


(Example) 
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m@ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at V,,, on/off 
When RES is low, the EEPROM cannotbe erased 
and programmed. Therefore, data can she 
protected by keeping RES low when V,, 
switched. RES shouldbe high during SS 
because it does not provide a latch function. 
When V, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable, standby or readout state by 
using a CPU reset Signal to RES pin. 
In addition, when RES is kept high at_ at V_ on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=V,,, or OE=Low or WE=V,, 
level. 
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HN58C256 Series 


256K (32K x 8-bit) EEPROM 


@ DESCRIPTION 

The Hitachi HN58C256 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C256 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C256 achieves fast address access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C256 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C256 features 
Data Polling to indicate completion of erase and programming 
operations. : . 

The HN58C256 provides several levels of data protection. 
Hardware data protection is provided with noise protection on the 
WE signal and write inhibit on power on and off.. 

The HN58C256 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The Hitachi HN58C256 is offered in JEDEC-Standard Byte- 
Wide EEPROM pinouts in 28-pin Plastic DIP and 28-lead SOP 
packages. 


m@ FEATURES 
¢ Single Power Supply: 
Vic = SV + 10% 
¢ Fast Access Time: 
200 ns (max) 
¢ Low Power Dissipation: 
Active Current: 20 mW/MH#z (typ) 
Standby Current: 200 pW (typ) 
¢ Automatic Programming: 
Automatic Page Write: 10 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 10 ms (max) 
« Data Polling 
¢ Data Protection Circuitry on Power On/Off 
¢ Data Retention: 10 years 
¢ Erase/Write Endurance: 
100,000 cycles in Page Mode 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EEPROM 
* Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 
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HN58C256 Series 


ORDERING INFORMATION 


Access Time 

HN58C256P-20 200 ns 28-pin Plastic DIP 

| HN58C256FP-20 — 28-lead Plastic SOP 
ee 










m@ PIN ARRANGEMENT _ ™@ PIN DESCRIPTION 
HN58C256P Series | | - Pin Name Function 
HN58C256FP Series “A,-A,, Addrece 

—VO,- VO, Input/Output 
OE Output Enable 
CE Chip Enable 
WE _ Write Enable 
Vix Power Supply 
Ves _ Ground 


TOP VIEW 


(PinD32.HN58C256) 





m@ BLOCK DIAGRAM 


Veo © ’ High Voltage Generator Yoo — 1/07 Ready/Busy 
ae © © 6 


os VO Buffer 


oc O—- > ae 
as input Latch 
ick O Control Logic and Timing 
WE CO 
RES UO 

O) 

O 


A6 
Address 
Butfer and 


Memory Array 


Latch 
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HN58C256 Series 


™ MODE SELECTION 


Standby Vin Pp xX [ x | High-Z 
Deselect Vie Vig Vou High-Z 
Write Inhibit Vii . 

| 
Data Polling Ve Data Out (1/O,) 


Note: 1. X= Don't Care 





@ ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range * °C 
Storage Temperature Range °C 


Notes: 1. Relative to V,.. 
2. V,, min = -3.0V for pulse width < 50 ns. 
3. Including electrical characterisitics and data retention. 


™@ CAPACITANCE (T, = 25°C, f = 1MHz) © 


Output Capacitance a Vour = OV 
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HN58C256 Series | 


@ DC ELECTRICAL CHARACTERISTICS 
(Veg = BV + 10%, T, = 0 to 70°C) 


Item — 


Input Leakage Current 


Unit Test Condition 
wA |V, ¢ = 5.5 V, V, y= 5.5V 
pA 1V,, = 5.5 V, Voy, = 5.5 V/0.4 V 


ee 
ae 
mae 


Output Leakage Current 
Standby V,,, Current 
| mA |CE=V,, 


MA} Iu, = 0 mA, Duty = 100%, 
Cycle = 1 us 


=m 
ss 
ey 
be 
eel 30, lop = 0 MA, Duty = 100%, 
Cycle = 200 ns 
|= | Mec 
Ss 
am 


im 
Lad 
== 
ia 
Operating V,, Current aie 
Input Voltage | 03" | 
fel 


Notes: 1. V,, min =-3.0 V for pulse ' width < 50 ns. 


Output Voltage 


mM AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) 


Test Conditions a 8 | | 

¢ Input pulse levels: 0.4Vto2.4V 

¢ Input rise and fall times: < 20 ns 

¢ Output load: 1 TTL Gate + 100 pF ( inonding’s scope and jig) 


* Reference levels for meee timing: 0.8 V, 2.0 V 


HN58C257-20 Test 
Unit 


Item Symi Condition 


Address Access Time 


CE=OE=V,, WE=V,, 


Chip Enable Access Time i. | ons OE = V,,. WE = V,, 
Output Enable Access Time | t,. | 10 | | ns | CE=V,, WE=V,, 

Output Hold to Address | CE =OE =V,, WE=V,, 

Change | 

Output Disable to High-Z' te | 0 | 70 | ns | CE=v,, WE=v,, 

Note: 1.t,, is defined as the time at which the output becomes an open circuit and data is no 

longer driven. | 
HITACHI 
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HN58C256 Series 


@ READ TIMING WAVEFORM 


addres CS 


tou 


~ | 

re 
—_ High 7 i a 
; | al : 
Data Out : : KKK] Data Out Valid Ss 


(TD.R.HNS8C256) 


~f™@ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Item |Symbol| Min.' | Typ. | Max. | Unit | Test Condition 
Address Setup Time Page | Or a ee ae ane 

Chip Enable to Write Setup Time| t, | © | - | - | ns | 
Write Pulse Width [tw | 150 [ - | - [ ns | 
Address Hold Time | ty | 150} - | = [ons 
Data Setup Time | te | 100] - | - | ns | 
Data Hold Time ty {| Oo | - | = fons 
Chip Enable Hold Time ty | O f - f= {ons | 
Output Enable to Write Setup Time toes | O | - | = fins | 
Output Enable Hold Time tee Ot. =. 2. ee 
Write Cycle Time | tye | 10 | = f= [ms | 
Byte Load Window | ty | 100} - | = | ws | 
Note: 1. Use this device in a longer cycle than this value. 
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~ HN58C256 Series 





™@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) — 
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m™ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 


PED tate 
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HN58C256 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item | |Symbol} Min.’ | Typ. | Max. | Unit | Test Condition 
Address Setup Time 2 oe ae ee ee 
Chip Enable to Write Setup Time Vt Oe Te nis | 
Write Pulse Width | tye? | 150] - | - | ons | 
3 


Address Hold Time | t, | 150] - | - | ons | 
Data Setup Time | | ty | 100] - | - | ns | 
Data Hold Time ee es ee ee ee 
Chip Enable Hold Time Pte ie oe me | 
Output Enable to Write Setup Time L tect = ae | 
Output Enable Hold Time tea | Oe te 
Data Latch Time to | 200; - | - | ons | 
Write Cycle Time ca ee 
Byte Load Window ty | 100] = | us 
Bee 


Byte Load Cycle tac | 0.3 | 


Notes: 1. | _Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled mperelon 
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_HN58C256 Series 


@ PAGE sues AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 
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@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 
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m AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item ‘Symbol | Min. | Typ. | Max. | Unit ‘Test Condition 
| 90 


Output Enable Hold Time 
Output Enable to Output Delay 


Output Enable to Write Setup Time FP tes. 


Write Start Time 


Write Cycle Time 


@ DATA POLLING TIMING WAVEFORM 


noes we XXKKK KKK KKK KKK NKKK 


WE tce 
toes 
ae . 
fs . tow 
vor — Din ) —{Dout (Dour 
two 
(TD.DP.HN58C1001) 
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HN58C256 Series 





a FUNCTIONAL DESCRIPTION - 


Automatic Page Write | | | 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 us 
from the preceding falling edge of WE or CE. When 
WE or CE is high for 100 us after data input, the 
EEPROM enters erase and write mode automatically 
and only the input data is written into the EEPROM. 
Data can be written and accessed 10° times in 64 Byte 
units. 


Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode . 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


WE and CE Pin Operation 

During a write cycle, addresses are latched by the | : 
falling edge of WE or CE, and data is latched by the (DP.HN58C1001) 
rising Sage of WE or CE. — 





Write/Erase Endurance and Data Retention | 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when adevice is | 
programmed less than 104 cycles. 


Data Protection 
To protect the data during operation and power 

on/off, the HN58C256 has: | 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C256 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 


| HITACHI , 
2-38 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 * (415) 589-8300 _ 





HN58C256 Series 


(Example) 
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@ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at V,,, on/off 
When V,,, is turned on or off, noise on the control’ 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstabie state. | 
In addition, when V,, is turned on or off, the input 
level of the control pins (CE, OE, WE) must be held 
as CE=V,,, or OE=Low or WE=V_,, level. 
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HN58C257 Series - 


256K (32K x 8-bit) EEPROM 


a DESCRIPTION 

The Hitachi HN58C257 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C257 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C257 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 


MNOS memory technology and CMOS process and circuitry 


technology. 

The HN58C257 has a 64-Byte Page Programming function to 
__ make its erase and write operations faster. The HN58C257 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 
The HN58C257 provides several levels of of data protection. 

Hardware data protection is provided with the RES pin, in addition to 

noise protection on the WE signal and write inhibit on power on and 
off. | 

The HN58C257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C257 is offered in a 32-lead Plastic TSOP Poe in 
both standard and reverse bend pinouts. 


mM FEATURES © 
¢ Single Power Supply: 
Vig = 5V + 10% 
e Fast Access Time: 
200 ns (max) 
¢ Low Power Dissipation: 
Active Current: 20 mW/MHz (typ) 
Standby Current: 200 pW (typ) 
¢ Automatic Programming: 
Automatic Page Write: 10 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 10 ms (max) 
¢ Data Polling and Ready/Busy Signals 
* Hardware Data Protection with RES pin 
* Data Protection Circuitry on Power On/Off 
¢ Data Retention: 10 years 
e Erase/Write Endurance: . 
100,000 cycles in Page Mode 
e Packages: 
32-lead Plastic TSOP (Type 1) 


HITACHI 
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@ ORDERING INFORMATION 







32-lead Plastic TSOP 
(TFP-32DA) 
32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 







HN58C257T-20 


— all 


@ PIN ARRANGEMENT 









HN58C257T Series 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOR VIEW 
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HN58C257 Series 


10{(— A14 
9 (— RDY/Busy 
Vcc. 
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HN58C257 Series 


m@ PIN DESCRIPTION 


Pin Name Function 
A,-Ay Address 
VO, - VO, Input/Output 
OE Output Enable 
CE ~ Chip Enable 
WE Write Enable 
Voc Power Supply 
Noe Ground 
Rdy/Busy — Ready/Busy 
RES Reset 


m@ BLOCK DIAGRAM 


Veo O | High Voltage Generator /O0 —— WO7 - Ready/Busy 

elas S © @ 

RES O-— > | 
PS /O Buffer 


= a . input Latch 
ce O Control Logic and Timing 












AO ©) 
| ‘ \ 
A ©O- 

Address 

Buffer and 

Latch 

X Decoder Memory Array 

AB (©) 
| 
A1l4 © 





_ (BD.HN58C257) 
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HN58C257 Series 


m@ MODE SELECTION 


Mode CE | OF | We | RES | RDY/Busy | | v0 
Deselect Vie Vi, Via | Va | HigheZ | High-Z 
ee 
Data Polling Vv, Data Out (1/0,) 


Note: 1. X=Don't Care 





@ ABSOLUTE MAXIMUM RATINGS 
Item | Symbol 
Supply Voltage ' 


Value Unit 
-0.6 to +7.0 V 
-0.5? to +7.0 

0 to +70 °C 
-55 to +125 °C 


<j < 
rf 
< 


Input Voltage ' 


+ 


Oo 
uv 
Ps 


Operating Temperature Range ° 


—| 


g 
3) 


Storage Temperature Range 


Notes: 1. Relative to V... 
2. V,,, min = -3.0V for pulse width < 50 ns. 
3. — Including electrical characterisitics and data retention. 


m@ CAPACITANCE (T, = 25°C, f = 1MHz) 


tem [Symbol [ Win. [ Typ. | Wax. 
Input Capacitance eee i eee ee pr | Vy = OV. 
ee Ae Oe a 


Output Capacitance pF Vour = OV | 
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HN58C257 Series. 
m@ DC ELECTRICAL CHARACTERISTICS 
(Vig = SV + 10%, T, = 0 to 70°C) 


Item Symbol 


[Min 77 
Input Leakage Current | |,,' aioe vA |V., = 5.5 V, Viy=5.5V 
Output Leakage Current} |, fea Bi es | pA ae = 5.5 V, Voy, = 5.5 V/0.4 V. 
Standby V,, Current = po f= | 200 | WA CE=Vi, 
es ce ee ck? 
Operating V,, Current ee Peta lour = 9 mA, Duty = 100%, 
| | Cycle = 1 us 
TT [fgets 
| Cycle = 200 ns 
Input Voltage Vie -0.3 ? Pe Oe. a | | 
ee ee ee 
Output Voltage Veg ee re 0.4 ly, = 2.4 MA 
Notes: 1. |, on RES = 100 mA max. 


2. V,, min = -3.0 V for pulse width < 50 ns. 


™ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) | 


Test Conditions 


¢ Input pulse levels: 
¢ Input rise and fall times: 
¢ Output load: 
¢ Reference levels for measuring timing: 


-0.4V to 2.4V 


<20ns | | 
1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V,2.0V 


ava 20 

Item | | ow Condition 
Address Access Time fs. ee CE=OE=V,, WE=V,, 
Chip Enable Access Time ese  OE=V,,.WE=V,, 
Output Enable Access Time ee CE =V,, WE =V,, 
Output Hold to Address all ce ee CE =OE=V,, WE =V,, 
_ Change 
Output Disable to High-Z’ te | 0 | 70 | ns | CE=v, WE=V,, 

| | to, | 0 | 350 | ns | CE=OE=V, WE=V,, 
RES to Output Delay | ta | O | 450 | ns | CE=OE=V,, WE =V,, 
Note: 1.t, is defined as the time at wien the output becomes an open circuit and data is no - 


longer driven. 
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HN58C257 Series 





@ READ TIMING WAVEFORM 


Address a 


rm 

ae: High 
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(TD.R.HN58C1001) 


@ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Item | | Symbol} Min.' | Typ. | Max. — Unit | Test Condition 


Address Setup Time 

Chip Enable to Write Setup Time 
Write Pulse Width 
Address Hold Time 

Data Setup Time 

Data Hold Time 

Chip Enable Hold Time 
Output Enable to Write Setup Time 
Output Enable Hold Time 
Write Cycle Time — 

Byte Load Window 

Time to Device Busy 

RES to Write Setup Time 
V¢to RES Setup Time 


tes 


_ aig —_ 
nn 


_ 
oO 
=) 


eleelleirilele rrr 


- 


Note: a Use this device in a longer cycle than this value. 
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HNS8C257 Series — 


@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C257 Series 


m@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 
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HN58C257 Series : : 
AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS | 


searreanen | |Symbol| Min.' | Typ. | Max. | Unit | Test Condition — 
Address. Setup Time | beige he Os) ee ell ms | 
Chip Enable to Write Setup Time | te | Oo | - | - | ns | 
Write Pulse Width | tw? | 150| - [ - | ns | 


Address Hold Time | ty | 150] - | - | ns 
Data Setup Time | tye | too} - |. - | ons 
Data Hold Time | te | O | - | - | ons | 
ChipEnableHoldTime = | t | o | - | - | ns | 
: Output Enable to Write Setup Time tees. | 00 eh Ss op has 4 
Output Enable Hold Time | ton | 9 | - [| - [one | 
Data Latch Time Fo ty | 200, - | - | ns | 
“Write Cycle Time et 
__ Byte Load Window | | ty | 100 | - 
Byte Load Cycle | tye | O38 | = 
Time to Device Busy | | ts | 120] - | 
RES to Write Setup Time | tee | 100 | - | 
Vo¢ to RES Setup Time Pes fe 


Notes: 1. Use this device in longer cycle than this value. 
2.. .WE controlled operation. 
3. CE controlled operation. 
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HN58C257 Series 


™ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C257-Series | 


™@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 
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HN58C257 Series 


m@ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


item [Symbol] Min. | Typ. | Max. | Unit | Test Condition 
Output Enable Hold Time tea | OO fe aT ise 
Output Enable to Output Delay | toe | 10 | - | 90 | ns _— 
Output Enable to Write Setup Time I tee Oe ene 
Write Start Time | ty | 150] - | - | ons | 
Write Cycle Time Leet | AO) mee 


@ DATA POLLING TIMING WAVEFORM 


nates ms XXXXXXXXXXXXAMMK_#_AXKX 





toes 
a tow 
vor —< Din ) Dout X out») 


twe 


(TD.DP.HN58C 1001) 
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HN58C257 Series 





m FUNCTIONAL DESCRIPTION 


Automatic Page Write | 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 us 
from the preceding falling edge of WE or CE. Datacan 
be written and accessed 105 times in 64 Byte units. 


Data a Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from |/O, to indicate that the 
EEPROM is performing a Write operation. 


Ready/Busy Signal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal is high impedence except in the write cycle and 
is lowered to V_, after the first write signal. At the end 
of a write cycle, the Ready/Busy signal changes to 


high impedence. (DP.HN58C 1001) 





WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10* cycles. 


Data Protection 
_ To protect the data during operation on power 

on/off, the HN58C257 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C257 has a noise 
cancellation function that cuts noise if its width is 
20 ns orless in programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. | 
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HN58C257 Series 
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@ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 
2. Data protection at V,, on/off 

When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be 
protected by keeping RES low when V,, is 
switched. RES shouldbe high during programming 
because it does not provide a latch function. 
When V,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable, standby or readout state by 
using a CPU reset signal to RES pin. 

In addition, when RES is kept high at V,.. on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=V,,,. or OE=Low or WE=V,, 
level. | 
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HN58C1001 Series 
1M (128K x 8-bit) EEPROM 


m@ DESCRIPTION 

The Hitachi HN58C1001 is a 1-Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 x 8-bits. The HN58C1001 is capable of in-system 
electrical Byte and Page reprogrammability. 

The HN58C1001 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 


MNOS memory technology and CMOS process and circuitry _ 


technology. 
The HN58C1001 has a 128-Byte Page Programming function to 
make its erase and write operations faster. The HN58C 1001 features 


Data Polling and a Ready/Busy signal to indicate completion of erase 


and programming operations. 

The HNS58C1001 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 


off. Software data protection is implemented using the JEDEC 


Optional Standard algorithm. 

The HN58C1001 is designed for high. reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guarantees to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58C1001 TSOP is offered 
in both standard and reverse bend pinouts. 


m@ FEATURES 

¢ Single Power Supply: 
Vic = 5V + 10% 

¢ High 1 Speed Access Times: 
120 ns/150 ns (max) 

¢ Low Power Dissipation: 
Active Current: © 20 mW/MHz (typ) 

_ Standby Current: 100 wW (max) 

e Automatic Programming: | 
Automatic.Page Write: 10 ms (max) 
128 Byte Page Size . 

__ Automatic Byte Write: 10 ms (max) 
¢ Data Polling and Ready/Busy Signals 
¢ Hardware Data Protection with RES pin 
¢ Data Protection Circuitry on Power On/Off 
¢ Software Data Protection Algorithm 
¢ Data Retention: 10 years 
° Erase/Write Endurance: | 

100,000 cycles in Page Mode 
¢ Packages: 
32-pin Plastic DIP 
32-pin Plastic SOP 
32-lead Plastic TSOP (Type |) 


HITACHI 





Preliminary | 


(FP-32D) 


(TFP-32DA and TFP-32DAR) 


2-54 Hitachi America, Ltd. « 2000 Siérra Point Pkwy. + Brisbane, CA 94005-1819 « G15) 589-8300 


<n ecemcnenenteettne rent tet ee STE CT ARE Ae A NANT BERBERS GSANE A SL 3 ERSTE MR et SCTE ASTRA SS SE Ss io peeps congener pe 


PROTONS FONT UPSTART ONG ROR IRTT TCV TD OE OE ET COED PS TY Tn ST ED Dn De OF SRSNOOe SP cl oa ee A TRE eT CT SE TTT OTT SOTO TST TRET PSE YR v eSOe CTTTe eP eT 








@ ORDERING INFORMATION 


Access Time 









Type No. 





Package 









HN58C1001P-12 120 ns 32-pin Plastic DIP 
HN58C1001P-15 150 ns (DP-32) 


32-lead Plastic SOP 
(FP-32D) 
32-lead Plastic TSOP 
(TFP-32DA) 
32-lead Plastic TSOP . 
(TFP-32DAR) 
Reverse bend 


| HN58C1001FP-12 120 ns 
HN58C1001T-12 120 ns 


HN58C1001T-15 
120 ns 
150 ns 
















HNS58C1001R-12 
HN58C1001R-15 






@ PIN ARRANGEMENT 


HN58C1001P Series 
HN58C1001FP Series 


Rdy/Busy LJ1 


TOP VIEW 


(PinD32.HN58C 1001) 
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—— HN58C1001 Series 





@ PIN DESCRIPTION 


Function 


Pin Name 
Ay - Aig Address 

1/0, - VO, Input/Output 
OE Output Enable 
CE Chip Enable 
WE Write Enable 
Voc Power Supply 
V gc Ground 

Rdy/Busy Ready/Busy 
RES Reset 


2-55 
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HN58C1001 Series 


m PIN ARRANGEMENT (cont.) 
HN58C1001T Series 


STANDARD PINOUT 
32-LEAD 
TSOP — 
TOP VIEW 


REVERSE PINOUT 
32-LEAD 
‘TSOP 
TOP VIEW 


(PinT132.HN58C1001R) 





m BLOCK DIAGRAM 


Nec O- High Voltage Generator Ooo —— 1/07 Ready/Busy 
al 0 6 @ 


— VO Buffer 
OF O y and 
at ae ee Latch 
CE O Control Logic and — ae 


WE © 
m8 0 re 
AB © 
Address 
Buffer and 
Latch 
X Decoder Memory Array 


Data Latch 






A? © 


AI6 


(BD.HN58C 1001) 
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Mm MODE SELECTION 





HN58C1001 Series 


Mode CE | OE | We | RES | RDY/Busy 0 
Deselect Vie Vin Va | Va | HighZ | High-Z 
Write Inhibit x ve {| X [2 f : 

Se 
Note: 1. X= Don't Care 





@ ABSOLUTE MAXIMUM RATINGS 


Supply Voltage * Voc V 
Input Voltage ' Vin V 
Operating Temperature Range ° Téph °C 
Storage Temperature Range Te | ae 


Notes: 1. Relative to V,.. 
2. V,,, min = -3.0V for pulse width < 50 ns. 


m@ CAPACITANCE (T, = 25°C, f = 1MHz) 


Output Capacitance | Cy, | - [| - | 12 | PF | Vour= OV 
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HN58C1001 Series 


™ DC ELECTRICAL CHARACTERISTICS 
(Veg = SV + 10%, T, = 0 to 70°C) 





Item | Max. | Unit Test Condition 

Input Leakage Current aCe Vig = 5.5 V, Vy = 5.5V 
Output Leakage Current BA 1V..=5.5V, Vo, = 5.5 V0.4 V 
Standby V,, Current = CE Voc 


CC2. 
Operating V., Current 


< 


rc 


Input Voltage 


< 


=r 


~ 2 ! 

g S 
a Go 
oO — 


he 


< 


‘e) 
~ 


Output Voltage 


< 


Oo 
=x 


Notes: 1.  V,, min=-1.0 V for pulse width < 50 ns. 
2. ‘d "on RES = 100 pA Max. | 


™ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) 


Test Conditions 

¢ Input pulse levels: 0.4Vto2.4V 

¢ Input rise and fall times: < 20 ns 

¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V,1.8V 


Test 


HN58C1001-12 | HN58C1001-15 
Item Symbol | Min. a Unit Condition 


Address Access Time tes f= 


| Max. | Min | 
eek 
Chip Enable Access Time | toe | = | 120} - | 15 
200 40] 


Output Enable Access Time are 


Output Hold to Address 
Change 


P| ow 

alan 
i 
m 
i 
< 


Output Disable to High-Z' P Mga fe 0. | abe 0 | CE=V, b WE = 
| [teen | 9 | 350 | 0 | CE=OE=V,, 
Note: or 'S defined as the time at which the output becomes an open circuit and data is no 


see driven. 
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MA | 14, = 0 mA, Duty = 100%, 
Cycle = 1 us 

MA | 1 yu, = 0 mA, Duty = 100%, 
Cycle = 200 ns 
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HN58C1001 Series 


@ READ TIMING WAVEFORM 
OE Nese 





toH 
tce 
OE ae 
: tor 
—_ High 
WE : 
Data Out 
RES 


(TD.R.HN58C 1001) 


@ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Item | Symbo 


© 


[Symbol] Min.* | Typ. | Max. | Unit Test Condition 
Address Setup Time pote Oe. et oe oP ne | 
Chip Enable to Write Setup Time te Oe ei is. 
Write Pulse Width | to | 150 | - | - | ns | 
Address Hold Time | ty | 150} - | = fons | 
Data Setup Time Lae. | 100 pos fe fons 
Data Hold Time ty | o | - f= fons” 
Chip Enable Hold Time Ste | Of = f= fons | 
Output Enable to Write Setup Time Pte | Od = = | ane. | 
Output Enable Hold Time eee ee eee 


Write Cycle Time P10 fo = f= fms | 
- Byte Load Window | ty | 100} - | - | ns | 
Time to Device Busy repay 
RES to Write Setup Time | tae | 100 | poo |S 
V.. to RES Setup Time Sree 


Note: 1. Use this device in a longer cycle than this value. 


oO 
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_HN58C1001 Series 


™ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C1001 Series 


™@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 
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HN58C1001 Series 


™ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


item meg ne Nee oe 
Address Setup Time — Pesta On tee ep Bee | 
Chip Enable to Write Setup Time L te {| O [>= [ = | ns | 
Write Pulse Width poe eof = | | 
pte? | 150 | = |= | ns 
Address Hold Time fy itee. Sf IDO a oe ane | 
Data Setup Time is Chee PoE 
Data Hold Time — te Oe i et ote | 
Chip Enable Hold Time toe Oe en 
Output Enable to Write Setup Time fs heeee pe eae one: J 


‘Output Enable Hold Time | te | 0 |. 10>) 8 


Data Latch Time | ty | 200} - | - | ons | 
Write Cycle Time Pte | IO ee el. ile 
Byte Load Window St | 100] = fo = | ons | 
Time to Device Busy tee deo oe, te as 
RES to Write Setup Time | ty | too] - | - | ps | 
V., to RES Setup Time beh te iy eu ee 


Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 


HITACHI 


Test Condition 
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HN58C1001 Series 


m™ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 
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HN58C1001 Series 


 M@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) __ 
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HN58C1001 Series 


m™ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item Symbol Test Condition 


Output Enable Hold Time 


Output Enable to Write Setup Time Fits 0 


Write Start Time 


ca 
pins | 
ps | 
Write Cycle Time Le de | ms 


@ DATA POLLING TIMING WAVEFORM 


nsiess “m_ XXXXXXKXXXXAXAKX A _XKXX 





WE tce 
toes 
OE 


R | | tow 
yor —{ din ) Dout 3) (Deut 


two 
(TD.DP.HN58C 1001) 
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HN58C1 001 Series 


@ AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA EnOreenon ee OPERATION 


Tem ease a [nT Unit | Test Condition 


m™ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 


we au 


wanna 





two 
Slept eel 
Address 5555 _ 2AAA 5555 Write Address 


Data  . AA 55 AO Write Data 
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™ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 


| | | twc Normal active 


CE 


_ Address 5555 2AAA 5555 5555 2AAA 5555 





Data AA 55 80 AA 55 20 
| (TD.SD2.HN58C 1001). 
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HN58C1001 Series 


@ DEVICE IDENTIFIER MODE DESCRIPTION | 
The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 


and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. | 


M@ HN58C1001 SERIES IDENTIFIER CODE 


Identifier vo, | vO, | vO, | vO, | VO, | VO, | VO, Hex Data 
Manufacturer Code | V 07 


| 0 0 Let 
DevieeCode | Ww | oO | +] of t+] tt} oj} ojo} 88 


Notes: 1. V,,=5.0V+10% 
2. A,=12.0V+0.5V __ 
3.  A,-A,, A,,-A,,, CE, OE = V,,, WE = V,, 


16? HL? 
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HN58C1001 Series : 
. FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 128 Bytes of 
data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A, to 
‘A,). Loading the first Byte of data, the data load 
window of 30 ps opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 us. Incase CE and WE are kept high for 100 
us after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 10° times per page, and in Byte 
mode 10* times per Byte. 


Data Polling 

Bata Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


Write Protection 
(1) Noise protection: Noise on a write cycle will 
not act as a trigger with a WE pulse of less 
than 20 ns. 
(2) Write inhibit: Holding OE low, WE high, orCE 
high, inhibits a write cycle during power on/off. 


WE and CE Pin Operation 
During a write cycle, addresses are latched by the 


falling edge of WE or CE, and data is latched by the 


rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10* cycles. 





| Data Protection 


To protect the data during operation and power 


on/off, the HN58C 1001 has: 


1. 


Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 


During readout or standby, noise on the control 


pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58C 1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 


(DP.HN58C1001) 





| HITACHI | 
2-68 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 


(Example) 


HN58C1001 Series 
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@ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 


2. Data protection at V.. on/off 3. Software data protection 





When RES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro- 
tected by keeping RES low when V,,, is switched. 
RES should be high during programming because 
it does not provide a latch function. 

When V,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis- 
take. To prevent this unintentional programming, 
the EEPROM mustbe keptin an unprogrammable, 
standby or readout state by using a CPU reset 
signal to RES pin. 

In addition, when RES is kept high at V., on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=V,,. or OE=Low or WE=V,, 
level. 


To prevent unintentional programming caused by 
noise generated by external circuits, HN58C1001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 


Address Data 
5555 AA 
\} \ 
2AAA 55 
4} \ 
5555 AO 
\} 4} 


Write Address Write Data (Normal Data Input) 


The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58C1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 


Address Data 
5555 AA 
4 oy 
2AAA 55 

\} \} 
5555 80 
oS \ 
5555 AA 

\} 4} 
2AAA 55 

4} ¥ 
5555 20 

HITACHI 
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HN58V1001 Series 
1M (128K x 8-bit) EEPROM 


@ DESCRIPTION | 

The Hitachi HN58V1001 is a 1-Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 x 8-bits. The HN58V1001 is capable of in-system 
electrical Byte and Page reprogrammability. For applications where 
power dissipation is most critical, the HN58V1001 operates as low as 
2.7 V. 


The HN58V1001 achieves fast access, low power consumption, | 


and a high level of reliability by employing advanced MNOS memory 
technology and CMOS process and circuitry technology. 

The HN58V1001 has a 128-Byte Page Programming function to 
make its erase and write operations faster. The HN58V1001 features 
Data Polling anda Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V1001 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. | 

The HN58V1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58V1001 TSOP is offered 
in both standard and reverse bend pinouts. 


m@ FEATURES 
¢ Single Power Supply: 
Voc = 3.0 V (typ) 
Vic =2.7to5.5V 
¢ Fast Access Time: 
250 ns (max) 
¢ Low Power Dissipation: 
Active Current: 20 mW/MHz (typ) 
Standby Current: 100 wW (max) 
¢ Automatic Programming: 
Automatic Page Write: 10 ms (max) 
128 Byte Page Size 
__Automatic Byte Write: 10 ms (max) 
- Data Polling and Ready/Busy Signals 
¢ Hardware Data Protection with RES pin 
¢ Data Protection Circuitry on Power On/Off 
¢ Software Data Protection Algorithm 
¢ Data‘Retention: 10 years 
¢ Erase/Write Endurance: 
100,000 cycles in Page Mode 
¢ Packages: 
32-pin Plastic DIP 
32-pin Plastic SOP 
32-lead Plastic TSOP (Type 1) 


HITACHI 





Preliminary 


(TFP-32DA and TFP-32DAR) 
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HN58V1001 Series 


@ ORDERING INFORMATION 


Type No 


HN58V1001P-25 — | 


HN58V1001FP-25 


HN58V1001T-25 
HN58V1001R-25 32-lead Plastic TSOP 
(TFP-32DAR) 


Reverse bend 








@ PIN ARRANGEMENT m PIN DESCRIPTION 
HN58V1001P Series | . Pin Name enn) 
HN58V1001FP Series A,- Aig Address 

—— VO, - VO, Input/Output 
Rdy/Busy 141 OE Output Enable 
CE Chip Enable 
WE Write Enable 
Vice Power Supply 
Vg _ Ground 
| Rdy/Busy Ready/Busy 
~~ TOP VIEW RES Reset 





(PinD32.HN58C1001) 
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_HN58V1001 Series 





m PIN ARRANGEMENT (cont.) _ ; 


HN58V1001T Series 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 





(PinT132.HN58C1001R) 


m@ BLOCK DIAGRAM 


Vee O High Voltage Generator vOo —— 1/07 Ready/Busy 
ve ® O e 


VO Buffer 
and 


O—-> 
pia Input Latch 
CE O Control Logic and Timing : 
WE 


A6 © 
Address 
Buffer and 
Latch 
X Decoder Memory Array 






A7 O 


A16 © 


~ (BD.HN58V1001) 
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HN58V1001 Series 





@ MODE SELECTION 


Deselect Vie Vis Via High-Z 
i a 
Bata Polling Vi Data Out (1/O,) 


Note: 1. X=Don't Care 





@ ABSOLUTE MAXIMUM RATINGS 


Item | Value Unit 
Supply Voltage ' -0.6 to +7.0 V 
Input Voltage ' -0.5? to +7.0 V 
Operating Temperature Range * 0 to +70 °C 
Storage Temperature Range -55 to +125 °C 


Notes: 1. Relative to V... 
2. V,,, min = -3.0V for pulse width < 50 ns. 


™ CAPACITANCE (T, = 25°C, f = 1MHz) 
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Hitachi America, Ltd. « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300 2-73 


ee NT rT SOE TEAR RIE DETR PED AE IRE EIS PSY ae Meee yas rr 
Sao ad ie So Bn 





HN58V1001 Series 


-™ DC ELECTRICAL CHARACTERISTICS 
(Veg = 2.7 to 5.5 V, T, = 0 to 70°C) 


“Tem Symbol . 45 3 3s Test Condition 
input Leakage Curent | 1,7 |=] =} 72] mA [Vo=36V,V,.=36V 
Output Leakage Current te poe a Vog = 3.6 V, Voy, = 3.6 V/0.4 V 
Operating V,, Current mA | 14y; = 0 mA, Duty = 100%, 
. Cycle = 1 us 
; mA oe = 0 mA, Duty = 100%, 
Cycle = 250 ns 
Pie Pe | Pt ¥ 
PV, [ect 0] ~ [Voce | V_ 
Vox [vena] [=| V Jin= 40014 
Notes: 1. 1,,on RES = 100 pA max. 
2. V,,min=-1.0 V for pulse width < 50 ns. 
2. V,,min=2.2 V forV,, =3.6to5.5 V. | 
@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = Oto 70°C, V,, = 5V + 10%) 
Test Conditions 
¢ Input pulse levels: 0.4Vto2.4V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


* Reference levels for measuring timing: 0.8 V, 1.8V 


| | | | HN58V1001-25 _| 
Item sel ad | Max. | Unit Test Condition 


Address Access Time eee CE = OE =V,, WE=V,, 
E 


Chip Enable AccessTime | t. | - | 250 | ns | OE=V,.WE=V,, 


Output Enable Access Time | t. | 10 | 90 | ns | CE=V,,W 


Output Hold to Address 
Change | 


CE 

Output Disable toHigh-Z' | t,, | 0 | 70 | ns | CE=V,, WE= Von 
, CE 

RES to Output Delay | | tag | 0 | 450 | ns | CE = OF =V 


Note: 1.t,, is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 


| HITACHI | 
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HN58V1001 Series | 





@ READ TIMING WAVEFORM 





eo 
eee High 
| || 


Data Out a KKK] Data Out Valid 







RES <DFR | 


(TD.R.HN58C1001) 


@ AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


earn [Symbol | Min." Typ. | Max. | Unit | Test Condition 
Address Setup Time pf LS 

Chip Enable to Write SetupTime| t,, | 0 | - | - | ns | 

Write Pulse Width — | ty | 250 [ - | - | ns | 

Address Hold Time | ty | 150] - | - | ons 

Data Setup Time a 100 | o- | = | ons | 

Data Hold Time Fie Or et ee Ue one 

Chip Enable Hold Time tg le Oe eee ol ng 

Output Enable to Write Setup Time tee, OL AS ns 

Output Enable Hold Time tee | 0 ba ee ees | 

Write Cycle Time ! | te | 1 | - | - | ms | 

Byte Load Window t. | 100] - | - | ps | 

Time to Device Busy babe. 120 eee ae mee | 

RES to Write Setup Time | tee | 100 pee. ee oof MBE 

Vic to RES Setup Time pe ee Pe Ae | 
Note: 1. Use this device in a longer cycle than this value. 


| HITACHI 
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m@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 











| | - twe 
address SSCS NK 
tcH 
2 ~YCSNWN IK 
tas | _ 
Ge balsa toEH 


e —\\> pa WSS 


Rdy/Busy : tap < ae 


tRES 


RES 


Voc 


(TD.BE1.HN58C1001) 
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HN58V1001 Series 


™@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 


tweo 


toes 








Je ~ 


OE So 
pen 
Din | Ce 


tos 
Rdy/Busy fos ‘ = 





tRE 
RES 
Voc 
(TD.BE2.HN58C1001) 
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HN58V1001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


A 2 Re 


Item 
Address Setup Time 


Chip Enable to Write Setup Time | t,, | 0 | - [| - | ns | 


Write Pulse Width 


Address Hold Time 

Data Setup Time 

Data Hold Time 

Chip Enable Hold Time 
Output Enable to Write Setup Time 
Output Enable Hold Time 
Data Latch Time 

Write Cycle Time 

Byte Load Window 

Byte Load Cycle 

~ Time to Device Busy 

- RES to Write Setup Time 
Veg to RES Setup Time 


pt? | 250 | = |= | ns 
pte? | 250] - | = | ns | 
pty | 190] = | = | as | 
pte | oo [ - | = | ne | 
oe ee ee ee 
ee ee ae ee 


o 
ré 


BLC 


on = = 
wwe, oh, wo 
—} Oo] nl 2 
oO; © oO 
(=) 


Notes: 1. Use this device in longer cycle than this value. 
~2. WE controlled operation. 
3. CE-controlled operation. 


HITACHI 





Test Condition 
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HN58V1001 Series 


™ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 


A 
sore CX Xan 


tas 
teLc BL 


mi if W/V AY 
cE & 2 K\yA\ AN Roi 


eal toEH 


Din il t P< >< > _>KLD 
tos 
Rdy/Busy . 
RES : tap 
Voc F 
tRES 
(TD.PE1.HN58C1001) 
HITACHI | 
Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 2-79 





_HN58V1001 Series 


m@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) | 


Se joo 
TAH | 


tas 
tBLc 


ay wa SY 
ve Ri & K\yA\ AN ro 


i toEH 


OE aa ALAN Yo 
ieee CD ap Ol Ge. ie 5 ie ae, 
_ tos 
Rdy/Busy 
RES ae 


co a 


tres 


(TD.PE2.HN58C1001) 
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HN58V1001 Series 





@ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


on |Symbol | Min. | Typ. | Max. | Unit | Test Condition 
Output Enable Hold Time se Ie bo ee 
Output Enable to Write Setup Time | tes | O | - [| - | ns | 
Write Start Time | ty | 150 | - | = | ons | 
Write Cycle Time tee | - | > | 18 | ms | 


m@ DATA POLLING TIMING WAVEFORM 


sats mm XXXKXKXXKKKLAKKOK & _XKKK 


toes 





K tow 
vor — din ) out X)— Dour» 


two 


(TD.DP.HN58C1001) 
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HN58V1001 Series 


@ AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
one Saeco CYCLE OPERATION | 


item ~ [Symbol] win | Typ. | Max | Unt’ | Test Gonaition 


Byte Load Cycle Time on 


= 
Write Cycle Time at eee 


anc 
”n 


m_ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) _ 


en 








twc 
Address 5555 2AAA 5555 Write Address 
Data AA «85 AO Write Data 


(TD.SD1.HN58C1001) - 


m SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 


Veo / \ 
| —S : twc Normal active 


CE 





Address 5555 2AAA 5555 5555 2AAA 5555 
Data AA 55 80 AA 55 20 — 
(TD.SD2.HN58C 1001) 
HITACHI 
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HN58V1001 Series 





@ DEVICE IDENTIFIER MODE DESCRIPTION | 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


™@ HN58V1001 SERIES IDENTIFIER CODE 


identifier V0, | Hex Data 
Manutactrerode |v, | 0] o[o]o{o[+|1]1]| o 
pevecoeo [vl o]+{o{1|1{o]o,o| 


Notes: 1. V,,=2.7to5.5V 7 
2. A,=12.0V+0.5V 


3. A,-A,,A,,-A,,, CE, OE = V,,, WE = V,, 


iL? 
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HN58V1001 Series 
m@ FUNCTIONAL DESCRIPTION 


Automatic Page Write | | 

The Page Write feature allows 1 to 128 Bytes of 
data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A, to 
A,). Loading the first Byte of data, the data load 
window of 30 ps opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 us. Incase CE and WE are kept high for 100 


us after data input, the EEPROM enters erase and 


write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 10° times per page, and in Byte 
mode 10* times per Byte. 


Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


Write Protection 
(1) Noise protection: Noise on a write cycle will 
not act as a trigger with a WE pulse of less 
than 20 ns. 
(2) Write inhibit: Holding OE low, WE high, or CE 


high, inhibits a write cycle during power on/off. _ 


WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10 cycles. 





Data Protection 


To protect the data during operation and power 


on/off, the HN58V1001 has: 


i 


Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 


pins may act as a trigger and turn the EEPROM 


to programming mode by mistake. To prevent 
this phenomenon, the HN58V1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width of more than 20 ns 
on the control pins. 


20 ns max 


(DP.HN58C1001) 
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m@ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 


2. Data protection at V,. on/off 3. Software data protection 





When FES is low, the EEPROM cannot be erased 
and programmed. Therefore, data can be pro- 
tected by keeping RES low when V,,, is switched. 
RES should be high during programming because 
it does not provide a latch function. 

When V,,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by mis- 
take. To prevent this unintentional programming, 
the EEPROM mustbe keptin an unprogrammable, 
standby or readout state by using a CPU reset 
signalto RES pin. __ 

In addition, when RES is kept high at V... on/off 
timing, the input level of control pins (CE, OE, WE) 
must be held as CE=V,,, or OE=Low or WE=V,, 
level. 


To prevent unintentional programming ieaiiees by 
noise generated by external circuits, HN58V1001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 


Address Data 
5555 AA 
\ 4 
2AAA 55 
\ i} 
5555 AO 
\} \} 


Write Address Write Data (Normal Data Input) 


The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58V1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 
the data cannot be written. 


Address Data 
5555 AA 
\ Y 
2AAA — 55 
\ \} 
5555 —-80 
Y} \} 
5555 AA 
\} \} 
2AAA — 55 
Ay: \} 
5555 i 20 
HITACHI 
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NONVOLATILE MEMORY DATA BOOK 


Section Three 


Flash Memory 


HITACHI 











HN28F101 Series SS reminaly. 


1M (128K x 8-bit) Flash Memory 


@ DESCRIPTION 

The Hitachi HN28F101 is a 1-Megabit CMOS Flash 
Memory organized as 131,072 x 8-bit. The HN28F101 is 
capable of in-system electrical chip erasure and 
reprogramming. 

The HN28F101 programs and erases data with a 12 V 
Vpp Supply and a 5 V V_,, supply. The HN28F 101 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its fast, high-reliability programming algorithm is initiated 
with Command Inputs. There are two methods of erasing | 
the HN28F101: Manual and Automatic, both are initiated (DP-32) 
with Command Inputs. 

The Manual Chip Erase method follows a fast, high- 
reliability erase algorithm. The Automatic Chip Erase function 
erases all data automatically without external control; Status 
Polling is used to inform the CPU of erase completion. Both 
erase methods provide a fast erase time without voltage 
stress to the device or deterioration in data reliability. 

Hitachi's HN28F 101 is offeredin JEDEC-Standard Byte- 
Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead 
PLCC, TSOP, and SOP packages. This allows an easy 
upgrade to the HN28F4001, 4 Megabit Flash Memory, as 
well as socket replacement with EPROMs and Mask ROMs. 
The HN28F 101 TSOP package is offered in both standard 
and reverse bend pinouts. 


@ FEATURES 
¢ Dual Power Supply: 
Veg = 5 Vt 10% 
Vpp = 12.0 V + 0.6 V (Erase/Program) 
e Fast Access Times: | 
120 ns/150 ns/200 ns (max) 
¢ Low Power Dissipation: 
Read Current: 30 mA (typ) 
Standby Current: 20 pA (max) 
¢ Byte Programming: 
Programming Time: 25 ps/Byte (typ) 
Address, Data, Control Latch Function 
¢ Automatic Chip Erase Function: 
Erase Time: 1 sec (typ) 
Internal Pre-Write and Erase Verify 
Status Polling Function 
e Erase Endurance: 
10,000 times (min) 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 
¢ Packages: 
32-pin Plastic DIP 
32-lead PLCC 
32-lead Plastic TSOP (Type |) 
32-lead Plastic SOP 
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HN28F101 Series 


Mm ORDERING INFORMATION 


Type Ne. 


HN28F101P-12 | 32-pin Plastic DIP 
HN28F101P-15 (DP-32) 
HN28F101P-20 
HN28F101CP-12 32-lead PLCC 
HN28F101CP-15 (CP-32) 
HN28F101CP-20 

-HN28F101TD-12 32-lead Plastic TSOP 
HN28F101TD-15 | (TFP-32D) 
HN28F101TD-20 8 x 20 mm 
HN28F101RD-12 32-lead Plastic TSOP 
HN28F101RD-15 (TFP-32DR) 

| HN28F101RD-20 8 x 20 mm 

Reverse bend 

HN28F101T-12 | | 32-lead Plastic TSOP 

| HN28F101T-15 (TFP-32DA) 
HN28F101T-20 | 8x14mm 
HN28F101R-12 | 32-lead Plastic TSOP 
HN28F101R-15 (TFP-32DAR) 
HN28F101R-20 8x 14mm 

Reverse bend 
HN28F101FP-12 32-lead Plastic SOP 
HN28F101FP-15 — (FP-32D) 
‘| HN28F101FP-20 





m@ PIN ARRANGEMENT 


HN28F101P Series : HN28F101CP Series 
HN28F101FP Series 


TOP VIEW 


(PinD32.HN28F101) -_ (PinQ32.HN28F101) 
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HN28F101 Series 


@ PIN ARRANGEMENT (continued) 


HN28F101TD Series 
HN28F101T Series 


O 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


OONOOAWN — 


(PinT132.HN28F101T) 


HN28F101RD Series 
HN28F101R Series 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


OONOOA GND — 





(Top view) (PinT 132. HN28F 101A) 


m@ PIN DESCRIPTION 


Pin Name Function 
A, - Aj, Address 

/O, - VO, Input/Output 
CE Chip Enable 
OE Output Enable 
WE Write Enable 
Vig Power Supply 
Vop Programming Supply 
Veg Ground 
NC No Connection 


HITACHI | 
Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 3-3 








eh a aes cfnm tramps inner He . ee nena ttt tt ee ener rina yn pe ER NRT 7 nr ih fd TAG PRT 





HN28F101 Series 


m BLOCK DIAGRAM 


A 





AS o 


| 
AQ. a res = 
Latch Dossdar 
Ai2 
ae 


eT ee EF is — 
iran ina — 


A10, A114 


1024 x 1024 
Memory Matrix 





O00 © 


| 
07 © 


AO = A4, 


[>> : High Threshold Inverter 





(BD.HN28F 101) 


@ MODE SELECTION 


Mode ve | c& | Of | We 10, to 0, 
Output Disable | V,, V, V,, High-z 
Standby Ven | Ys Fighz 
Identifier ' = Vie Vie Vig i ID 
Standby High-Z 
Writes ea aE Dy 
Notes: 1. Device Identifier Code can be output in Command ng Mode. Refer to Command 
_ Address and Data Input Table. 
2 114V<V,s126V. 
3. Data can also be read when 12 V is applied to V_,. Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 
4. Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
| _after inputting Commands. 
5. Status of Automatic Erase can be verified in this mode by Status Polling on 1/O,. I/O, to V0, 
_ are in high impedance states. 
6. X= Don't Care. O Ven = =OVtoV,, 
HITACHI 
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HN28F101 Series 


@ COMMAND ADDRESS AND DATA INPUT 


First Cycle Second Cycle 


Bus Cycles | Operation | Address 2 Operation | Address ?| Data ° 
Command Required | Mode ' Mode ' 
Read ‘ 
Read Identifier Codes 





| RA | D 

2 a] 
Set-up Erase/Erase ° ie xX | 20H 
Erase Verity a |. Read | X | EVD 
Setup Auto Erase/Auto Erase ® [ee a 30H 

ae | PA | PD 

2 | x | Pvp 

a Xx | 


FFH 


Setup Program/Program ’ 
Program Verify ’ 
Reset 


Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode. 
Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Commandlatch default value when applying 12 V to V,,, is "00H". Device is in Read Mode after 
Vpp is set to 12 V (before other Command is input). 

5. All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data in the chip is erased. Data is automatically programmed to 00H and erased 

- automatically by internal logic circuitry. External Manual Erase Verify is not necessary. 
Erasure completion is verified by Status Polling on 1/O.,. 
7. Program data according to the Programming Flowchart. 


3 





@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 
Supply Voltage ' Voce -0.6 to +7.0 V 


Programming Voltage' — Vee -0.6 to +14 V 
—-0.6 to +7.0 V 
0 to +70 °C 
-55 to +125 °C 
-10 to +80 °C 


All Input and Output Voltage '? Vig Vout 
Operating Temperature Range oe 
Storage Temperature Range ° ant 


Temperature Under Bias BIAS 


Notes: 1. Relative to V... 
2. V,, and VQ, = -2.0V for pulse width < 20 ns. 
3. Device storage temperature range before programming. 


M CAPACITANCE (V,, = 5V + 10%, V,, = OV, T, = 0 to 70°C, f = 1MHz) 


HITACHI 
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HN28F 101 Series 


mM DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vor = Voo- 1 t0 Veg: T, = 0 to 70°C) 


item | | Symbol | Min. | Typ. | Max. | Unit — Test Condition 
Input Leakage Current de te ee ee Vy = OV to Vo, 
Output Leakage Current | 1, | - | - | 2 | pA | Vo =0Vto Veo 
Operating V., Current | door fo | 6] 15 | mA | lour = 9 MA, f = 1 MHz 
Standby V,,. Current Pe eee a a | CE =V,, 
| E Mee ke oe || 20. | A | CE = Voc 
Vee Current Ste | = | - | 20 | HA | Vi_p=5.5V 


Output Voltage a Po. |e | 045 | ve | ly, = 2-1 MA 
| Vo | 24 | - | - |v | by=-400 HA 


Notes: 1. V,, min = -2.0 V for pulse width < 20 ns. 
2. V,,max = V_, + 1.5 V for pulse width < 20 ns. If V, is over the specified maximum value, 
Read operation can not be guaranteed. 
3. Only defined for DC and long cycle function test. V,, max = 0.45 V, V,,min = 2.4 V for AC 
function test. 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV 10%, Veo = Veg tO Veo, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse leveis: 0.45 V/2.4V 

¢ Input rise and fall times: | | <10 ns 

¢ Output load: 1 TTL Gate + 100 pF (including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Tai 
Item Symbol | Min. | Max. | Min. | Max. | Min. | Max. | Unit | Condition 
Address Access Time a ea CE = OE =V,, 
Chip Enable Access Time | toe | | 120 | - | 150 | | ns | OE = vi. 


Output Enable Access 70 ae Vi : 
Time 
Output Disable to High-Z ' Paice, 2 aes | 40 | )o | 50 | 0 | / ns | CE= Vie 


Output Hold to Address. | oe SE = Vie 
Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


| HITACHI 
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HN28F101 Series 


@ READ TIMING WAVEFORM 


; Active Mode j Standby Mode 


Data Ou pa ouvaia 5 


™@ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Veg = BV + 10%, Vp = 12.0 V + 0.6 V, T, = 0 to 70°C) 


CE Standby Mode 
h 


Hic 


al 
m 


(TD.R.HN28F 101) 





Program Programming 


Erase Automatic Erase 


Manual Erase 


Item | Max. — Test Condition 
Input Leakage Current p 2 Vy = 0 V to Vo, 
Output Leakage Current i Vour = 0 V tO Veg - 
Operating Read pe | 15 lout = O mA, f = 1 MHz 
V¢ Current loco | 50 | loge = O MA, f = 8 MHz 
Program| loo, 
Erase Kes | 400 | Automatic Erase 
Manual Erase 
Standby V,, Current CE=V,, 
| 20. | CE = Voc 
V,,Current Read | 200 Vee = 12.6 V 
| 30 
| 80 
Le 
| 0.8 


- ea 4 
| 3/3/3 3/3/3/3/3/slelelc 


<1< |< | </a | o lo_ 
er FE RR EE 


Input Voltage ° ‘ik 
Cc 
Output Voltage 0.45 low = 2: 1A 
Notes: 1. V.,,must be applied before V., and removed after V.,.. 
2. \V,,must not exceed 14 V, including overshoot. 
3. Device reliability may be adversely affected if the device is installed or removed while V,,, = 


12 V. 
4. V,, min = -1.0 V for pulse width < 20 ns. 
5. If V,,, is over the specified maximum value, programming operation cannot be guaranteed. 
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HIN28F1 01 rice 


m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE se lhelaas a 
(Vig = SV + 10%, Vp, = 12.0v+0.6 V, T,= = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: - 0.45V/2.4V 

¢ Input rise and fall times: <10 ns | 

* Output load: . 1. TTL Gate + 100 PF (Including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


tem sy ritin. [ Max. | Win, [ Max. | Min. | Max. | Unit 


“Programming Cycle Time  towe | 120] - | 180] - | 200] - | ns. 
Address Setup Time ESEN ES CRENE EES ‘ns 
Address Hold Time | ty | 60 | - | 60 | - | Go] - | ns 
DataSeupTine | 1s] | so || s0 [| 
Data Hold Time ty | 10 | - | 10 | - | to] - | one: 


Chip Enable Hold Time | te {0 | - | o | - | 0 | - | ns 
VepSetupTime | tos | 100 | - | 100 | - | 100| - | ns 


Vpp Hold Time 


Write Enable Pulse Width | t,-, | 70 | - | 70 | - | ao | - | ns 


Wite Enable High Time | tw, | 20 | - | 20 | - | 20 | - | as 
Output Enable Setup Time ns 
Before Command Prog. 

Output Enable Setup Time ps 
Before Verify 


Verity Access Time | ty | - | 120 | - | 150 | - | 200 | ns 


Output Enable Setup Time ns 
Before Status Polling 


crate SancbyTime | ty [0 [1] 9 [|e | | me 
Output Disable Time e<cus Tee SERS ns 
Automatic Erase Time | ty, |05 | 30 | 05 | 90 | 05 | a0| « 


Notes: 1. CE, OE, WE must be fixed high during V,,, transition from 5 V to 12 V or from 12 V to 5 V. 
: 2. Except for sending a Command Program, a Read operation at V,,,= 12 V is similar to a 
haces operation at V,,= V, 
3.  t,,.is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


_ HITACHI 
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: HN28F101 Series 


m@ PROGRAMMING FLOWCHART | 

The HN28F101 can be programmed with the fast, high-reliability programming algorithm shown in the 
following flowchart. This algorithm provides faster programming time _without voltage stress to the device or 
deterioration in reliability of programmed data. Random transition of CE, OE, and WE are not permitted when 
executing this algorithm. 


| 
| n=O 


Write Program Verify Command 
| Address + 1— Address <r 





Verify NOGO 


GO 
NO Last <n=20 > NO 
Address ?— | 
YES YES 
| Write Read Command 
Apply Vpp= Voc 
CEND > FAL 





(FC.P.Flash) 
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HN28F101 Series : 


@ MANUAL CHIP ERASE FLOWCHART | | - | 

The HN28F101 can be erased with the fast, high-reliability erase algorithm shown in the following flowchart. 
This algorithm provides a fast erase time without voltage stress to the device or deterioration in reliability of 
programmed data. Random transition of CE, OE, and WE are not permitted when executing this algorithm. 


(CSTART 
Program All Bytes to 00H (Note 1) 


Set Address 


Write Setup Erase/Erase Command 


Moe 


Write Erase Verify Command 
Address + 1— Address  Waitéus | 


<> NO 
| YES 
| NO 
NO Last <n 3000 > | 
Address ? 
YES 
YES 


| Write Read Command 
C END ) FAIL 


Note 1. Refer to Programming Flowchart 
| (FC.E.Flash) 
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HN28F101 Series 


“@ PROGRAMMING TIMING WAVEFORM 


Setup Program Program Program Verif 
5.0V 


ee ee ed eee ae eS 
12V 


Vpp 


Address X) XX) XXX OXKKKKKX XXX [\ XXX XXX XOX XX x x 


) 


2 et 


QO 





OE = 
toew: —_s 
WE | 
u a 
_ ‘e :: 
VO, to VOy am) kext 


(TD.P.HN28F101) 





@ MANUAL CHIP ERASE TIMING WAVEFORM 


Setup Erase Erase Erase Verify 
5.0 V 


ANE rebate ee eee ee eee Ee 
12V 


nasress,  XXKX nnn pal RSE KXXXXXXXXXKXKX 


L\Z\ 






OE al 
a 
WE 
€ ata. ) 
YO,t0 VO = 


(TD.E.HN28F 101) 


HITACHI 
Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 3-11 — 








a lal al i abating adnn a acs chee ine ep Micbe  Dicen sear yt Sosa te i pees Seth 2 en least hens A i ese neato erie pail allen emplaiaiaren oes ar opr CACORE IEG 


HN28F101 Series 





a AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Erase algorithm shown in the following timing waveform can be applied. All of the data 
in the chip is erased. External pre-write and erae verify are not required because the cells are pre-written, erased 
and verified automatically by internal control circuitry. Erasure completion can be verified by Status Polling after 
the Automatic Erase starts. Erasure completion can be verified by Status Polling. This algorithm Proviers a fast 
erase time without any voltage stress to the device or deterioration in data reliability. 


af Setup Auto Erase Auto Erase & Status Polling 
Voc 5.0 V 


ee a ee 
at fg 
<< EN 


° — ss =~ 
2 


fe WERE to 
tos — | ton che tspa “——e" 
©, fpf 
| | an Status polling 


VO, to VO, 


m@ STATUS POLLING 

The HN28F 101 features Status Polling as a method to indicate that the embedded algorithms are either i in 
progress or completed. While the Automatic Chip Erase algorithm is in operation, the I/O, pin is lowered to V,, 
until the erase operation is completed. Upon completion of the erase operation, the I/O, ‘pin is set to V,,.. The 
Status Polling feature is only active during the Automatic Chip Erase algorithm. 


m 


m 


= 
mi 


(TD.AE.HN28F 101) 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


M@ HN28F101 SERIES IDENTIFIER CODE 


erifer [| A [W, | 10, |W, | VO, | 16, | 16, | VO, | 0, | HexDai 
Mansiacwrorcode |v | of o]o]o}o|i[+|[i| 0 
‘DevieoCode tv o]o]o,f+]1]}o]o]+]% 


Notes: The HN28F101 Series Identifier Codes can be read by two methods: 
1. Write 90H to the device with CE = V,,and A, = OE = V,,, (all other addresses are Don't 
Care). The Device Code of 19H will appear after the fall of OE. The Manufacturer Code of 
07H will appear after A, transitions to V,,. 
2. Apply 12.0V 0.6 V to A, .With A, =V,, (all other addresses are LOW), V,, = Voc, CE = 
OE = V,, and WE = Vig: The Device Code of 19H will appear. Aiter A, transitions toV,, the 
Manufacturer Code of 07H will appear on the I/O lines. 
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HN28F4001 Series ge Oe ee re, Preliminary 


4M (512K x 8-bit) Flash Memory 


™@ DESCRIPTION 

The Hitachi HN28F4001 is a 4-Megabit CMOS Fiash 
Memory organized as 524,288 x 8-bit. The HN28F4001 is 
capable of in-system electrical chip and block erasure and 
reprogramming. 

The HN28F4001 programs and erases data with a 12 V 
Vpp Supply and a5 V V,,, supply. The HN28F4001 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its Automatic Commands do not require complicated 
external control to program or erase data because of its 
automatic verify programming, chip erase and block erase 
functions. 

The block architecture of the HN28F4001 segments the 
device into 32 blocks of 16KBytes each. This feature allows 
the user to erase and reprogram one random block of data 
and more than one block of data simultaneously. 

Hitachi's HN28F4001 is offered in JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32- 
lead SOP and TSOP packages. This allows an easy upgrade 
from the HN28F101, 1 Megabit Flash Memory, as well as 
socket replacement with EPROMs and Mask ROMs. The 
HN28F4001 TSOP is offered in both standard and reverse 
bend pinouts. 


@ FEATURES 
¢ Dual Power Supply: 
Veg = 9 Vt 10% 
Vpp = 12.0 V + 0.6 V (Erase/Program) 
¢ Fast Access Times: 
120 ns/150 ns/200 ns (max) 
« Low Power Dissipation: 
Read Current: 30 mA (typ) 
Standby Current: 20 pA (max) 
¢ Automatic Byte Programming: 
Programming Time: 10 ps/Byte (typ) 
Address, Data, Control Latch Function 
Internal Automatic Program Verify 
Data Polling Function 
¢ Automatic Chip and Block Erase: 
Erase Time: 1 sec (typ) 
Internal Pre-Write and Erase Verify 
Status Polling Function 
* Block Architecture: 
- Block Size: 16KBytes x 32 Blocks 
Simultaneous Erase of Multiple Blocks 
¢ Erase Endurance: 
10,000 times (min) 
¢ Pin Arrangement: | 
JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 
¢ Packages: a 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type 1) 





(TFP-32D) and (TFP-32DR) 
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HN28F4001 Series —— 


m@ ORDERING INFORMATION — 


_| HN28F4001P-12 |. 32-pin Plastic DIP 
-HN28F4001P-15 | | (DP-32) 

HN28F4001P-20 | | 

HN28F4001FP-12 32-lead Plastic SOP 

HN28F4001FP-15__ (FP-32D) 

HN28F4001FP-20 | | 

HN28F4001T-12 | 32-lead Plastic TSOP 





HN28F4001T-15 | (TFP-32D) 
-HN28F4001T-20 — 

HN28F4001R-12 — 32-lead Plastic TSOP 
HN28F4001R-15. | (TFP-32DR) 
HN28F4001R-20 | Reverse bend 


m@ PINARRANGEMENT ~~ @ PIN DESCRIPTION 





HN28F4001P Series Pin Name Function 
HN28F4001FP Series . | A, - Avg : Address 
| : : VO, - VO, Input/Output 
CE Chip Enable . 
OE Output Enable 
Me | Power Supply 
vee Programming Supply 
Ves Ground 
(PinD32.HN28F4001) 
HITACHI 
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HN28F4001 Series 


@ PIN ARRANGEMENT (continued) 


HN28F4001T Series 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


OON OO AGN — 


(PinT132.HN28F4001T) 


HN28F4001R Series 





REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


OON OA GN — 


(PinT132.HN28F4001R) 
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HN28F4001 Series 





_ @ BLOCK DIAGRAM 


A0-A7 
A10,A12 


1024 x 4096 
Memory Matrix 


ay 
Address xX — 
Latch Decoder = 

es 


1/00 © 
s St GI] eas, TE Bata alan ma = Ss 
“VWO7O apt atc qe Go Es Y- | Y—Decoder | 
ee 2 
flies Fae ae 
= 
i 
a 
CE oO 
OE o 
V O 
sal [B>s : High Threshold Inverter 
Vss O 





(BD.HN28F 4001) 


M@ MODE SELECTION 


Mode 

Read 

Command 

Program 

Notes: = 1. 
2. 
3. 
4. 
5, 
6. 

3-16 


CE | OF | Ay | Ay | Vpp VO, to VO, 
Read sit Veo" Dour 
Output Disable | Vv, | V,, High-Z 
Standby Vi, V,. High-Z 
Identifier ' Vie Code"07" 

Vi | Va Vin Code"08" 
Standby Vin Vor High-Z 


Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 

11.4VsV.<s12.6V 

Data can also be read when 12 V is applied to V,,. Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 

Refer to Command Address and Data Input ae Data is programmed, erased, or verified 
after inputting Commands. 

Status of Programming and Erase can be verified i in this mode. Status Outputs on I/O... 

I/O, to I/O, are in high impedance states. 

X = Don't Care. Vop = OV to V.. 


( 
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HN28F4001 Series 


Second Cycle 


Operation| Address 2} Data ° 
Command Mode ' 


Read (Memory) | 1 | Write [x | 00H | Read | RA | Day 
| 90H | 





Read Identifier Codes | og | Write | x ID 


Set-up Chip Erase/ Write X 20H 
Chip Erase § 


Setup Program/Program ’ 


D 
|. 
i 


Set-up Block Erase/ | X 60H BA 60H 
Block Erase ® | | 
Erase Verity | 2 | Write | EVA | AQH | EVD 
Setup Auto Chip Erase/ Write X Write 30H 
Auto Chip Erase ° 

Setup Auto Block Erase/ Write X Write BA DOH 
Auto Block Erase ° 

Program Verity ” | 2 | Write | PA | CoH | Read | x _ | PvD 
Setup Auto Program/ Write X 10H PA PD 
Auto Program '° | 

Reset | tor2 | Write | Xx | FFH FEH' 


Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode. 
Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address, BA = Block Address. Addresses are latched on the 
rising edge of chip-enable pulse. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. | 

4. Command latch default value when applying 12 V to V,, is "OOH". Device is in Read Mode after 
Vpp is set to 12 V (before other Command is input). 

5. All data in the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data in the chip is erased. Data is automatically programmed to 00H and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion | 
must be verified by Status Polling on I/O... 

7. Program data according to the Manual Programming Flowchart. | 

8. Block data indicated by BA is erased. Erase data according to the Manual Block Erase 
Flowchart. | 

9. Block data indicated by BA is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on 1/O.. 

10. One Byte of data is programmed. Data is programmed automatically by internal logic circuit. 
External program verify is not required. Program completion must be verified by Data Polling 
on I/0.. | 

11. Write Reset Command twice to exit from program setup state or auto verify program setup 
state. Write it once to exit from others. 
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HN28F4001 Series 


m@ ABSOLUTE MAXIMUM RATINGS | 
Item Symbol Value. _ _Unit 
| -0.6 to +7.0 


-0.6 to +14.0 © | V 


Supply Voltage ' 


<= 
Q 
} 

< 


Programming Voltage ' 


o a) 


All Input and Output Voltage '? Vw Vour V 

Operating Temperature Range tees °C 
Storage Temperature Range ° Te °C 
Storage Temperature Under Bias Tene -10 to +80 °C 


Notes: 1. Relative to V... | 
2. Vi» Voyr and V,, min = -2.0V for pulse width < 20 ns. 


IN? OUT 
3. Device storage temperature range before programming. 


™ CAPACITANCE (T, = 25°C, f = 1MHz) 
Item | Symbol Typ. Unit Test Conditions 


| | Min. | Max. | 
Input Capacitance Gee ee ete | wee pF Vy=0V 
a a ree 


Output Capacitance pF Vour = OV 


mM DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vop = Veg tO Veg» T, = 0 to 70°C) 


Item | | Symbol | Min. | Typ. | Max. | Unit | Test Conditions 
Input Leakage Current ee ee Viy = Veg £0 Veg 
Output Leakage Current ee Vsir = Veg tO Veg 
| Operating V,, Current ee p= fo = | 30 | mA lout = O mA, f = 1 MHz 
| loco | - | > | 100 | mA | Iy,=OmA,f=8MHz 
Standby V,,Current | lw | - | - |1 | ma | CE=V, 
Vp Current Sole, ff ot 20 | BA | Vee = 5.5 V 
input Valage Tv, [os] - [os [v [ 
Vin Eee bane Vet 
Output Voltage Vy» | - | o- | 045” ly, = 2-1 mA 


Notes: 1.  V,, min =-1.0 V for pulse width < 50 ns. | | 
. 2. V,,max = V,, + 1.5 V for pulse width < 20 ns. If V,,is over the specified maximum value, 
Read operation can not be guaranteed. | 
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HN28F4001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Vop = Veg tO Veg T, = 0 to 70°C) 


CC’ 


Test Conditions 

¢ Input pulse levels: 0.45V/2.4V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + 100 pF (including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V, 2.0 V 


HN28F4001-15 | HN28F4001-20 Test 
tem symtai [in [ Max. [Min Max. Min. Max. | unt | Gorton 


Address Access Time | too | - | 120] - | 150 | - | 200 | ns_ CE =OE=V,, 
Chip Enable Access Time | the | - | 120] - | 150 | - | 200 | ns_ OE=V,, 


Output Enable Access 
Time — 


Output Disable to High-Z' 


Output Hold to Address ese 


Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


@ READ TIMING WAVEFORM 





CE Standby Mode Active Mode Standby Mode 


tor 


Data Ou $$ KR vaia oavaia 5 


(TD.R.HN28F4001) 
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HN28F4001 Series 





i ™@ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS | 


(Vig = BV + 10%, Vp, = 12.0 V+ 0.6 V, T, = 0 to +70°C) 


tem [Symbol] Min. | Typ. | Max._| Unit | 
Input Leakage Current fale ee ef eee ah 
Output Leakage Current kei = ees 


Operating Vee Read [kgs [= [= [ae [ma 
ct ee Hw Dee Cae ME 
ven | Seka 
Verify 
Se t= 
Verify 
| tee [| = | = | 20 [eA 
al 
Verify 
f= [-[- [= 
| Verify 
Input Voltage Vi | 0.3% F - | os fo ov | 
Ve | 22 {eet 
hess A ce oe Oe 
Vo beat 
Notes: 1. Voc Must be applied before V,,, and removed after V,... 
2. V,,must not exceed 14 V, including overshoot. 
3. 


=12V 


Test Conditions 

Vin = Vgg tO Voc 

Vour = Ve, to Voc 

lout = O MA, f = 1 MHz 
lour = O MA, f = 8 MHz 
Programming 

Erasing 

Programming Verify 


Erase Verify 


CE =V,, 

CE = Voc 0.3 V 
Vop= 12.6 V 
Programming 
Automatic Erase 


Programming Verify 


Erase Verify 


IK, = 2-1 MA 
Loy = ~400 pA 


Device reliability may be adversely affected if the device is installed or removed while V,, 


4. WhenCE =V,, do not change V,, from V,, to 12 V or 12 V to V,,. 


5. V,, min = -1.0 V for pulse width < 20 ns. 


6. If V,,, is over the specified maximum value, programming operation cannot be guaranteed. 


HITACHI 
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HN28F4001 Series 


™ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Veg = BV + 10%, Vp = 12.0 v + 0.6 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.45V/2.4V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V, 2.0V 


HN28F4001-12 Tie 15 
Item se | Min. | Max. | Max. | Min. | M Unit 
a Cn 
Output Enable Setup Time oC ERE UE ieee ns 
Chip Enable HoldTime | t., | 20 | - | 20] - | 20 | - | ns 
Chip Enable Pulse Width | t., | 50 | - | 50{ - | 50 | - | ns 
Address Setup Time | t, | 50 | - | 60] - | 60 | - | ns 
Address Hold Time | ty | 10] - [| 107 ~ | oO] - | ns 
DataSeupTime | ts | 0 | | 80| - | 60 | - | ns 
DaaHoTine | tm | 10 | - | | - | 10] - | ms 


CE Setup Time before cul Sess Mae ta a ins Mk ns 
Status Polling 

GhipEnableSeuptine | t, | o}- | o{- {0 |. | ne 
Chip Enable Setup Time fens Whi ns 
before Command Write 

Chip Enable Setup Time bea Cit eae ys 
before Verify 

VipHotl Tine | tw | 100[ - | 100) - | ro] - | rm 
Output Disable Time? pete: | 80: [oe 88 Ue aon oe ns 
Status Polling Access Time | te, | - [120] - | 150} - | 200, ns 
‘Verify Access Time oe eee eee ns 
Total Auto Chip Erase nme | there | 05 | 30 | 05] 30 | 05 | 30 | Ss 

Tota Auto Block Erase time | tem | 08 | 30 | 05| 30 | 05 | 30 | 

Total Auto Verify Programming Time | tyr | 10 | 400 | 10 | 400 | 10 | 400 | ps 
Standby Time Before Programming <9 g 3 ES Bee es ee Ls 
Erase Standby Time Ft, $ 95 [| - | 95] - | 95 | - | ms 
Block Address Load Cycle } teuc | 70 | 300 | 70 | 300 | 70 |- 300. ns 
Block Address LoadTime | t, | 1 | - | 1] - | 1 | - | ps 


Notes: 1. CE and OE must be fixed high during V,, transition from 5 V to 12 V or from 12 V to 5 V. 
2. Except for sending a Command Program, a Read operation at V,,= 12 V is similar toa 
he operation at V..= Vo, 
3. t,, is defined as the time at “which the output baconie: an open circuit and data is no longer 
pre 
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HN28F4001 Series. 


m AUTOMATIC PROGRAMMING TIMING WAVEFORM | : : | | 

One Byte of data is programmed. External programming verification is not required because these 
operations are executed automatically by internal control circuitry. Programming completion can be verified 
by Data Polling after the Automatic Programming starts. Device outputs reverse input data during auto 


programming on I/O... I/O, to /O, are high impedance. - | 


12V 


Vpp 
OV 





ww XXX KRM Sse K KKRKKKRKKKIONN 





- CE 
OE 
Command 10H 
(TD.AP.HN28F4001) 
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HN28F4001 Series 


@ AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. All of the 
data in the chip is erased. External pre-write and erase verify are not required because the cells are pre-written 
and data is erased automatically by internal control circuitry. Erasure completion can be verified by Status 
Polling after the Automatic Erase starts. This algorithm provides a fast erase time without any voltage stress 
to the device or deterioration in data reliability. 


Setup Auto Chip Erase Auto Chip Erase & Status Polling 
12V 
Vpp 
OV 


a a EE KKK 


?) 
m 


lead P 


“I... = 


1/07 : oo in [Command in )-{ — 


Command 30H Command 30H 


mal 





Status Polling 


(TD.ACE.HN28F4001) 


a STATUS POLLING 

The HN28F4001 features Status Polling as a method to indicate that the embedded algorithms are 
either in progress or completed. While the Automatic Chip or Block Erase algorithm is in operation, the 1/O, 
pin is lowered to V,, until the erase operation is completed. Upon completion of the erase operation, the V0, 
pin is set to V,., 


HITACHI 
Hitachi America, Ltd. * 2000 Sierra Point Pkwy. + Brisbane, CA 94005-1819 + (415) 589-8300 3-223 








HN28F4001 Series - 





a AUTOMATIC BLOCK ERASE TIMING WAVEFORM ee fa 7 

The fast Automatic Block Erase algorithm shown in the following timing davaiciil canbe applied. All of the 
data in the block (16KBytes) indicated by A,, to A,, is erased. External pre-write and erase verify is not required 

because the cells are pre-written and data in the block is erased automatically by internal control circuitry. 

Erasure completion can be verified by Status Polling after the automatic erase starts. This algorithm provides 

_ a fast erase time without any voitage stress to the device or deterioration in data reliability. 

As indicated below, asingle random block or any combination of multiple blocks can be erased simultaneously. 








Auto Block Erase & 
- §etup Auto Block Erase Status Polling 
Vec 5V Peas aaiae seem ae ocd 
— OV tvPH 


noats XXX KX CCC CCC ee ee 
EERE 
A14-A18 XX ma Fs: Co Cy re XAXX OK XAKAXAX 










eliz: 


: Aet oe: 


1/07 Command ir) 


| Status Poiling . 


Command 20H Command DOH 


(TD.ABE.HN28F 4001) 
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HN28F4001 Series 


@ MANUAL PROGRAMMING FLOWCHART 

The HN28F4001 can be programmed with the fast, high-reliability programming algorithm shown in the 
following flowchart. This algorithm provides fast programming time without any voltage stress to the device or 
deterioration in reliability of programmed data. 


Apply Vpp= 12.0 + 0.6 V 
Address = 0 


Write Setup Program Command 


Write Program Command 
Wait 10 ts 


Write Program Verify Command 
Address + 1—Address 


| GO 


NO Last <n=20 > NO 
Address ? 


ves TES 


Write Read Command 


Apply Vpp= Voc : 


CNS 





(FC.P.HN28F 4001) 


HITACHI 
Hitachi America, Ltd. » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 3-25 











HN28F4001 Series 


m@ MANUAL PROGRAMMING TIMING WAVEFORM 


Setup Program Program ; : Program Verify 
12V : - 7 
Vpp 


ov 
- ss SXXXKKMXRKO SI 


“E 





NOY 





C= XXRRRNEKKKRRRR 


sel het = ls 
"Palas ally se 
v00-/07 { commandin f baain | 


Command 40H Command COH 






IV sscciisnismiansigheiteiikchiceiveiasareny | 


fal 


m 


(TD.MP.HN28F 4001) 
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HN28F 4001 Series 


™@ MANUAL CHIP ERASE FLOWCHART a | | 
The HN28F4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following 
flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration in 


data reliability. 
START 
Program all Bytes to OOH “1 


Apply Vpp = 12.0 + 0.6 V 


n+1— > n 









Write Erase Verify Command 
Address++» Address 
Wait 6 ps 


> NOGO 


GO 
NO Ne 
Last Address? 
YES 


Apply Vpp = Vec | 


*1. Refer to Manual Programming Flowchart 


YES 


(FC.CE.HN28F4001) 
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@ MANUAL BLOCK ERASE FLOWCHART | | 
The HN28F4001 can be erased with the fast, high-reliability block erase algorithm shown’ in the following 
flowchart. This algorithm provides a fast block (1 ae erase time without any voltage stress to the device 


or deterioration in data reliability. 
START 
Program all Bytes of Block to OOH *1 


[aso 






Address+1—» Address 


*{. Refer to Manual Programming Flowchart 


(FC.BE.HN28F4001) 
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HN28F4001 Series 


@ MANUAL CHIP ERASE TIMING WAVEFORM 


Setup Chip Erase areas Erase Erase Verify 
12V 
Vpp 
OV 





n-98 KKXKKHX KKK —— OXXXXKKKY ae KEXKXERKS = 


-laho— 
aa 
lly elle 





Command 20H Command 20H Command AOH 
(TD.CE.HN28F4001) 
@ MANUAL BLOCK ERASE TIMING WAVEFORM 
As indicated below, a single random block or any combination of multiple blocks can be erased 
simultaneously. 
Setup Block Erase ae! Erase Erase Verify 


Vec 5V 


AO -A13 ) 
XXX py me 
os BO hia c 
: als bee 
ao 





canines oa oe XXXKXX 
a ear cre saoss KX KAXMXX 


A14-A18 aes —— XX) 





oO 
m 


tps {DH tbs 
VOO-/07 [commend in [Command in ees | Command [command inp (| Data out Data out vai Data out vad ))»» 
Command 60H Command 60H | Command AOH 
| (TD.BE.HN28F4001) 
HITACHI 
Hitachi America, Ltd. « 2000 Sierra Point Pkwy. Brisbane, CA 94005-1819 « (415) 589-8300 3-29 





HN28F4001 Series 


@ DEVICE IDENTIFIER MODE DESCRIPTION : 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


m HN28F4001 SERIES IDENTIFIER CODE. | | 
Identifier VO, | VO, | VO, /O, | VO, | VO, | VO, | Hex Data 


ca 
MaruactrrCose |v, | 0 | 0 | ra 
Deviee Code | Y | 1 | 0 [eo [es 


Notes: 1. Device identifier code can be read out by applying 12. 0 V+ 0.5 V to A9 when Vep-Vocr OF 
inputting command while V,,=12 VV. 
2. Vig = Vpp=5.0 Vt 10% when applying 12 V to AQ. : 
Ve. =5.0 V+ 10% and V,,=12.0 V + 0.6 V in command inputs. 
3. Ai to A8, A10 to A18, CE, and OE =V,. 
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NONVOLATILE MEMORY DATA BOOK 


Section Four 


EPROM 
(UV Erasable and OTP) 
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HN27C256A Series | — Maintenance Only 


256K (32K x 8-bit) UV and OTP EPROM 


m@ DESCRIPTION 

The Hitachi HN27C256A is a 256-Kilobit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 32,768 x 8-bits. 

The HN27C256A features fast address access times and low 
power dissipation. This combination makes the HN27C256A suitable 
for high speed microcomputer systems. The HN27C256A also offers 
high speed programming. 

Hitachi's HN27C256A is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead 
Plastic SOP packages. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP and SOP packaged devices are One-Time 
Programmable and once programmed, can not be rewritten. 


@ FEATURES 

¢ Fast Access Times: 
100 ns/120ns/150 ns (max) 

¢ Single Power Supply: 
Veg = 5 Vt 10% 

¢ Low Power Dissipation: 
Active Mode: 25 mW/MHz (typ) 
Standby Mode: 5 uW (typ) 

¢ High Speed Programming 

¢ Programming Power Supply: 
Vpp = 12.5V+0.5V 

¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 

e Packages: | (FP-28DA) 
28-pin Ceramic DIP 
28-pin Plastic DIP 
28-lead Plastic SOP 





@ ORDERING INFORMATION | m@ PIN ARRANGEMENT 
Type Ne HN27COSEAGIP Sete 
HN27C256AG-10 100 ns 28-pin Ceramic DIP HN27C256AFP Series 
HN27C256AG-12 120 ns (DG-28) 


HN27C256AP-12 120 ns 28-pin Plastic DIP 
HN27C256AP-15 150 ns (DP-28) 










HN27C256AFP-12T 120 ns 28-lead Plastic SOP 


150 ns (FP-28DA 





p 
TOP VIEW 
0 1 





(PinD28.HN27C256A) 
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_HN27C256A Series - 


@ PIN DESCRIPTION 


Pin Name Function 


AA Address 
/O, - /O, : Input/Output 
CE Chip Enable 
OE Output Enable 
wee Power Supply 
Vop Programming Supply 
Vig Ground 


m BLOCK DIAGRAM 










512 x 512 
Memory Matrix 


A4-AQ 
A12-A14 


Address © 


Voc O——— 4) . A10 - A11 
, —fo High Threshold 
Vgg_ 0 inverter 


(BD.HN27C256H) 


m@ MODE SELECTION 


Optional Verity | Ve | Vo | Vv | vil x | Oo7 
Program Inhibit High-Z 
Identifier Vio | Veg Vi, v. | Ye | ID 
Notes: 1. X =Don't Care. | 
2. 11.5V<SV,<125V 
HITACHI 
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@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol , Value Unit 
Supply Voltage ' i “ae -0.6 to +7.0 V 
Programming Voltage ' Lee -0.6 to +13.5 


V 
All Input and Output Voltage '* a Your -0.6 to +7.0 V 
V 


A, Input Voltage * Ved 06104138 


Operating Temperature Range 0 to +70 °C 


Voc 
Vop 
Vin ¥ 
Vip 
Topp 
Storage Temperature Range Tse -65 to +125° °C 
| -55 to +125 4 

Storage Temperature Under Bias -10 to +80 °C 
Notes: 1. Relative to V... | 

2. Vig» Vour and V,, min = -1.0V for pulse width < 50 ns. 

3. HN27C256AG. 

4. HN27C256AP and HN27C256AFP. 


™@ CAPACITANCE (T, = 25°C, f = 1MHz) 


+ 


| Max. | Unit Test Condition 
8 | oF | y= OV 


Item Symbol yp. 


Input Capacitance Gin 


Output Capacitance one } 8 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Ven = Veg tO Veg, T, = 0 to 70°C) 


| Typ. | Max. Unit | Test Condition 
Input Leakage Current I, Eee el WA |V,,=O0VtoV,, 
Output Leakage Current | |, Le, i eh oe WA |V,=0V to Vo. 


Operating V,,, Current lic mA =0mA,CE=V, 
i 


Item Symbol 


lout 





mA |t.,,=0mA, f= 10 MHz 
Slee | - | 5 | 18 | mA | ly =OmA, f= 1MHz 
Standby V,,, Current Pie = Le eS mA |CE=V,, 
Vp Current | tee, | - | 1 | 20 | pA ]V,,=5.5V 
Input Voltage | ov, | 22] - | Voot 1? 
vs fost foe |v 
Output Voltage Vou Es ete TS lon = 1.0 mA 
Na | = | = | 045 | Vv |lg=21mA 


Notes: 1.  V,, min =-1.0 V for pulse width < 50 ns. 
2. V,,max =V,, + 1.5 V for pulse width < 20 ns. 
| If V,,is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C256A Series | . 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
— (Vog = BV + 10%, Vop = Veg: T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 

¢ Input rise and fall times: 
¢ Output load: 


¢ Reference levels for measuring timing: 


Item Symbol 


Address Access Time 


Chip Enable Access Time 

Output Enable Access 

Time 

Output Disable to High-Z ' 
Output Hold to Address 

Change 


ike Wak aa WAGE TH Te Test 
Unit 


0.45V/2.4V 

<10ns 

1 TTL Gate + 100 pF (Including scope and jig) 
08V/2.0V 3 | 


Condition 


aie 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 


driven. 


@ READ TIMING WAVEFORM 


Address 


Data Out 


( 


aes: 
, | Standby Mode 


toe | tor 
io TACE | ton 


y, 
eee Data Out Valid ‘DP 


(TD.R.HN27C256A) 
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™ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.0 V + 0.25 V, V,, = 12.5 V + 0.5V, T, = 25°C +5 °C) 


Item | |Symbol} Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current | |, | - | - | 2 | pA | Vy=OVt0V,, 
Operating V.,, Current Nee Fo = f= | 80 | mA 

Operating V,,Current | lp | - | - | 30 | mA| CE=Vv,, 


ae 
Output Voltage pepe = -400 pA 


Voc Must be applied before V., and removed after a 

Vpp Must not exceed 13 V, including overshoot. 

Device reliability may be adversely affected if the device is installed or removed while 

Vpp = 12.5 V. 

Do not change V,,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 

V,, min = -0.6 V for pulse width < 20 ns. 

If Vi, is over the specified maximum value, programming operation can not be guaranteed. 


Notes: 


oe as 


oY or 


™@ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.0 V + 0.25 V, Vpp = 12.5 V + 0.5 V, T, = 25°C + 5°C) 


Test Conditions 

¢ Input pulse levels: 0.45V/24V 
¢ Input rise and fall times: < 20 ns 

¢ Reference levels for measuring timing: 0.8 V/2.0V 





Item | | Symbol] Min. | Typ. | Max. | Unit Test Condition 
Address Setup Time te | 2 | he ee 
Address Hold Time ota | esi ete le UB | 
Data Setup Time he te, teh ee ee ee 
Output Enable Setup Time se eee es 
Output Disable Time a ee ao 130 be 
CE Initial Programming Pulse Width | toy [0.95] 1.0 | 1.05 | ms 
CE Overprogramming Pulse Width tony | 285] - | 78.75] ms | 
Data Valid from Output Enable Time | toe | Of = | 150 | ons | 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 
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HN27C256A Series 


@ FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART ate 3 

The Hitachi HN27C256A can be programmed with the Fast High-Reliability Programming algorithm shown 
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device 
or deterioration in reliability of programmed data. This algorithm theoretically provides one-tenth the programming 
time of the conventional High Performance Programming algorithm. | 


START 





SET PROG/VERIFY MODE 
Vpp = 12.5+0.5V Voc =6.0 + 0.25 V 


Address = 0 






n+1->n 


Program tpw = 0.2 ms + 5% 3 


Address + oe NOGO 
GO | 


Program topyw = 0.2 ms 
. 


| NO Last YES 
~~_Address ? | 
YES 
SET READ MODE 
Voc =5.0+0.5V Vpp = Voc 


— READ NOGO 
All Address 


GO 


(FC.P.HN27C256A) 
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— HN27C256A Series 


@ FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM 
, 


Program | Program Verify 


tas | 
Data { Data In Stable > {] Data Out Valid |> 
lbs tbH 2 


Vpp 


VPP Voc 
tvps 
Vect 
Voc Vee 
tves | 


(TD.P.HN27C256A) 
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HN27C256A Series — 


m@ HIGH PERFORMANCE PROGRAMMING FLOWCHART | ce," 5. o 

The Hitachi HN27C256A can be programmed with the High Performance Programming algorithm shown in 
the following flowchart. This algorithm provides a fast programming time without voltage stress to the device or 
_ deterioration in reliability of programmed data. | 


SET PROG/VERIFY MODE 
Vpp=12.540.5V Voc =6.0 + 0.25 V 


Address = 0 






n+1-n 


Program tpw = 1.0 ms + 5% 


Address + 1 Address <n > NOGO 
GO 


| Program topw = 3 ms 


NO Last 
. Address ? 


YES 


<-> 


YES 


SET READ MODE 
Veco = 5.0+0.5 V Vpp=Vec 


READ NOGO 
All Address 


GO 


(END_) | 


(FC.PP.HN27C256A) 
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HN27C256A Series 
@ HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 


Program —— Verify 





Address 





tas 


Data Data In < DatainStable =» 


Data Out Valid = 
7 es are 
VPP Voc 
__'vPs_- 
Vect 


Voc Voc 
__‘ves_ 








CE 
tpw toes toe 
OE 
(TD.PP.HN27C256A) 
HITACHI 
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HN27C256A Series | 


| . ERASING THE HN27C256A_ | | 

The Hitachi HN27C256A Ceramic DIP package allow the device to be erased by exposure to ultraviolet fight 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 15 W-sec/cm?. 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will eulonetay match its 
own erase and programming algorithm. 


Mt HN27C256A SERIES IDENTIFIER CODE 


identifier [A [1e, Tw, Tw, Tre, Tre, Tv0, [10,_ VO, | Hex Data 
- Manufacturer Code ete PS Tere Lie 07 
Device Code Dy be Pe Pe peepee 31 


Notes: 1. A, = -12.0V+0.5V 
3. A--A,, A, oA,» CE, OE =V,, 
@ HN27C256AP/FP RECOMMENDED SCREENING CONDITIONS | 
Before mounting the HN27C256A plastic packages, please make the following screening (baking without 
bias) shown below: | 


Program and 
Verify with » 
Programmer 


Bake at 
125 to 150°C 
for 24 to 48 hrs 


Verify 
Read 
Out 





(RSC.EPROM) 
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HN27C256H Series 


256K (32K x 8-bit) UV and OTP EPROM 


@ DESCRIPTION 7 

The Hitachi HN27C256H is a 256-Kilobit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 32,768 x 8-bits. 

The HN27C256H features fast address access times and low 
power dissipation. This combination makes the HN27C256H suitable 
for high speed microcomputer systems. The HN27C256H also offers 
high speed programming. 

Hitachi's HN27C256H is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 28-pin Ceramic and Plastic DIP and 28-lead 
Plastic SOP packages. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP and SOP packaged devices are One-Time 
Programmable and once programmed, can not be rewritten. 


@ FEATURES 
¢ Fast Access Times: 
70 ns/85 ns/100 ns (max) 
* Single Power Supply: 
Veg = 5 Vt 10% 
¢ Low Power Dissipation: 
Active Mode: 30 mW/MHz (typ) 
Standby Mode: 15 mA (max) 
¢ High Speed Programming 
¢ Programming Power Supply: 
Vop = 12.5 V405V 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
¢ Packages: 
28-pin Ceramic DIP 
—28-pin Plastic DIP 
28-lead Plastic SOP 


m@ ORDERING INFORMATION 


Type No. 
HN27C256HG-70 70 ns 28-pin Ceramic DIP 

i rei per 
HN27C256HP-85 85 ns 28-pin Plastic DIP 
HN27C256HP-10 100 ns 
HN27C256HFP-85T 85 ns 28-lead Plastic SOP 
HN27C256HFP-10T (FP-28DA) 
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Maintenance Only 


(FP-28DA) 





m@ PIN ARRANGEMENT 


HN27C256HG/P Series 
HN27C256HFP Series 


PDANOWA WD 4 








HN27C256H Series _ 


m@ PIN DESCRIPTION 


Pin Name Function 
A,-A,, | Address 

V/O, - VO, Input/Output 
CE | Chip Enable 
OE | Output Enable 
Vee ____ Power Supply 
Vop Programming Supply 
Veg | Ground 


m@ BLOCK DIAGRAM 


>. 


a 
X- 
Decoder 
Fi vanes 7 
> Input he | Y-Gating 










512 x §12 
Memory Matrix 


A4-AQ 
A12-A14 















CE 
OE 
Voc O-—— 7 ) A10-A11 
Vpp ; 
. —Po High Threshold 
Vsg 0 Inverter 


(BD.HN27C256H) 


M™ MODE SELECTION 


Output Disable Veo Voc Vie Vu “High-Z 
Program Verify Vie Vee Vin Vie Dour 
Optional Verity D, 

Program Inhibit HighZ 
Identifier Veo | Voc Vie Vie VF ID 

‘Notes: 1. X= Don'tCare. 

2 11.5V<sV,<512.5V 
HITACHI 
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HN27C256H Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Programming Voltage ' V 

All Input and Output Voltage '2 V 

Operating Temperature Range °C 

Storage Temperature Range °C 
-55 to +1254 

Storage Temperature Under Bias °C 


Notes: 1. Relative to V,.. 
Viw Your and V,, min = -1.0V for pulse width < 50 ns. 


HN27C256HG. 
HN27C256HP and HN27C256HFP. 


WN 


m™ CAPACITANCE (T, = 25°C, f = 1MHz) 


item [Symbot | Typ. | Max. | Unit | Test Condition 
Input Capacitance 4 | 8 | pF Vy = OV 
[12 | oF 


pe Vour = OV 


@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Voo = Veg tO Veg, T, = 0 to 70°C) 


Output Capacitance C 





Item | Symbol | Min. | Typ. | Max. | Unit | Test Condition _ 
Input Leakage Current li ae ie ee eT WA |V,,=O0VtoV., 
Output Leakage Current fe te ie es el oe Vour = 0 V to V., 
Operating V, Current Eee te: oh ed BO oh AL lout = 0 MA,.CE = V,, 
Lite | f= | 40 | mA | hag = OA, f= 11.8 MHZ 
Standby V,,, Current Pe ie ed ma CE =V,, 
Vp Current Bee fe: ede.) 400) Vpp= 5.5 V 
Input Voltage Ee Wee kee | ee | Veet 1? 
Output Voltage Vo | 24 | - | - | Vo |loy=-400 HA 
ER 


Notes: 1.  V,, min=-1.0 V for pulse width < 50 ns. 
2. V,,max = V,, + 1.5 V for pulse width < 20 ns. 
If V,,is over the specified maximum value, Read operation can not be guaranteed. 


| HITACHI | 
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HN27C256H Series. — 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION | 
(Veg = BV + 10%, Von = Veg, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 

¢ Input rise and fall times: 

¢ Output load: 

¢ Reference levels for measuring timing: 


0.45V/2.4V 

<10ns | | 

1 TTL Gate + 100 pF (Including scope and jig) 
1.5V/1.5V | 


| Sa (es an a Test 

Item | Symbol Min. [Max.|Min.|Max. | Min.|Max.| Unit | Condition 

Address Acoess Time | tye | - |70| - | @5 | - | 100] ns | CE-0E-v, 

Chip Enable Access Tine| te | - [7] - [es | -[t00| ns | OE mvj 
all RO fl i Kell el al 

Time | 

Output Hold to Address CE =OE=V,, 

Change . | 
Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 


— driven. 


M@ READ TIMING WAVEFORM 


acres > 
oe : 
| toe tbF 
tacc ton 
Data Out 


4-14 
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N\ AN Data Out Valid Hy 


(TD.R.HN27C256H) 
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HN27C256H Series 


m@ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.0 V + 0.25 V, Vp» = 12.5 Vt 0.5 V, T, = 25°C +5 C) 


Item |Symbol| Min. | Typ. | Max. | Unit | Test Condition 
InputLeakage Current | |, {| - | - | 2 | BA | Vy=0Vt0 V,, 
Operating V,, Current loo po f= | 80) | mAL 

Operating V,,, Current de ee ee B0e mAs CE=V,, 


V ; 
Output Voltage Vo | 24 fo- fo - fv | lon = -400 pA 


Notes: Voce Must be applied before V,, and removed after V,,. 


Vpp Must not exceed 13 V, including overshoot. 


On> 


Vop= 12.5 V. 
Do not change V,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 
V,, min = -0.6 V for pulse width < 20 ns. 


oO o> 


™@ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.0 V + 0.25 V, V,, = 12.5 v + 0.5 V, T, = 25°C + 5°C) 


Test Conditions 
¢ Input pulse levels: 0.45 V/2.4V 
¢ Input rise and fall times: <20ns 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item | Symbol] Min. | Typ. | Unit 
Address Setup Time Pre 

Address Hold Time | ty | 0 

Data Setup Time Ls Steet al see 

Vpp Setup Time tos 

Voc Setup Time ee 


Output Enable Setup Time 

Output Disable Time 

CE Initial Programming Pulse Width 
CE Overprogramming Pulse Width 
Data Valid from Output Enable Time 


on .é) 
© >) 


Device reliability may be adversely affected if the device is installed or removed while 


If V,, is over the specified maximum value, programming operation can not be guaranteed. 


Test Condition 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 


driven. 
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HN27C256H Series 


@ FAST HIGH-RELIABILITY PROGRAMMING FLOWCHART | 

The Hitachi HN27C256H canbe programmed with the Fast High-Reliability Programming algorithm shown 
_ in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device 
or deterioration in reliability of programmed data. This algorithm theoretically provides one-tenth the prog ramming 
time of the conventional High Performance Programming algorithm. | 


SET PROG/VERIFY MODE 
Vpp=12.540.5V Voc =6.040.25 V 


| Address = 0 


Lael. 
Program tpw = 0.2 ms + 5% 


Address + 1— Address | <Cvey > NOGO 
7 | 1GO 


Program topy = 0.2 ms 
oe 
Last YES 
Address ? 
SET READ MODE 
Voc = 5.04 0.5 V Vpp= od 


READ NOGO 
All Address 
GO 
C END _) | FAIL 
(FC.P.HN27C256H) 
HITACHI 
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HN27C256H Series 


m@ FAST HIGH-RELIABILITY PROGRAMMING TIMING WAVEFORM 


Program Program Verify 
_ 
.AS_, | 


Data 4 Data In Stable > 


7 Data Out Valid 
= 
Vpp 


Address C 





(TD.P.HN27C256H) 
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HN27C256H Series 


an 


@ HIGH PERFORMANCE PROGRAMMING FLOWCHART | to fe" 

The Hitachi HN27C256H can be programmed with the High Performance Programming algorithm shown 
in the following flowchart. This algorithm provides a fast programming time without voltage stress to the device 
or deterioration in reliability of programmed data. 


SET PROG/VERIFY MODE 
Vpp = 12.540.5 V Voc =6.0+0.25 V 


Address = 0 


Program tpw = 1.0 ms + 5% 


Address + 1— Address <Cv0n > NOGO 
GO | 
' 
NO Last 
Address ? 
| YES | 


SET READ MODE 
Voc = 5.040.5V Vpp=Vec 


<n= 25 >M 


YES 


READ NOGO 
All Address 


GO 


(END _) 


 (FC.PP.HN27C256H) 
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HN27C256H Series 


@ HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 


Program Program Verify 


- Address 





tas 
Data Data In Stable nan Out Valid 


V 
Vp PP 


P —-Vec 
__‘vPs_ 
Vect+1 
Voc Voc 
__'ves 


tpw toes | toe 
Qe | 


(TD.PP.HN27G256H) 
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HN27C256H Series . 


| ERASING THE HN27C256H 

The Hitachi HN27C256H Ceramic DIP package allow the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 15 W-sec/cm?. 


@ DEVICE IDENTIFIER MODE DESCRIPTION : 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


M@ HN27C256H SERIES IDENTIFIER CODE 


Identifier VO, | VO, | VO, | VO, | VO, VO, | Hex Data 
ManutactwerGode |v, {0 | 0 |o|ofol+s|+1|1| o 
DeviceCode | Vel o | of} sis fofotolr)} 3 
Notes: 1. A,=12.0V+0.5V 

3. Ai-Ay AoA,» CE, OE =V,, 


14? 


@ HN27C256HP/FP RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C256H plastic pacoee: please make the following screening (baking without 
bias) shown below: 


Program and 
Verify with 
Programmer 


Bake at 
125 to 150°C 
for 24 to 48 hrs 





-(RSC.EPROM) 
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HN2751 2 Series enna rene ae Maintenance Only 


512K (64K x 8-bit) UV and OTP EPROM 


m@ DESCRIPTION 

The Hitachi HN27512 is a 512-Kilobit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 65,536 x 8-bits. 

The HN27512 features low power dissipation and high speed 
programming. 

Hitachi's HN27512 is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in a 28-pin Ceramic and Plastic DIP packages. 


@ FEATURES 

e Fast Access Times: 

250 ns/300 ns (max) 
¢ Single Power Supply: 

Voc = 5V + 10% 
¢ Low Power Dissipation: 

Active Mode: 45 mA (typ) 

_ Standby Mode: 40 mA (max) 

¢ High Speed Programming 
¢ Programming Power Supply: 

Vop = 12.5V+0.3V (DP-28) 
© Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
¢ Package: 

28-pin Ceramic DIP 

28-pin Plastic DIP 





@ ORDERING INFORMATION 


28-pin Ceramic DIP 
teow | ose, 
28-pin Plastic DIP 


@ PIN DESCRIPTION 


@ PIN ARRANGEMENT 
HN27512G/P Series 
















HN27512G-25 
HN27512G-30 
HN27512P-25 
HN27512P-30 









Pin Name Function 
A,-A Address 

V/O, - VO, Input/Output 
CE Chip Enable 
OE Output Enable 
V Power Supply 
Vee Programming Supply | (PinD28.HN27C512) 
Veg . Ground 


HITACHI | 
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HN27512 Series - 


@ BLOCK DIAGRAM 


m@ MODE SELECTION 


Mode 
Read 


_ Output Disable 


Standby 
Program 


_ Program Verify 
Program Inhibit 


Identifier 


Notes: 


1. 
2. 











1,024 X $12 
Memory Matrix 


QO “™ 


AQ~A4, A10 


[a>e : High Threshold Inverter 


X = Don't Care. 
11.5VsVs12.5V 


@ ABSOLUTE MAXIMUM RATINGS 


Item 


Supply Voltage ' 


Programming Voltage ' 


A, Input Voltage 


Notes: 


4-22 


1. 
2. 
3. 


Relative to V... | 


HN27512G. 
HN27512P. 


HITACHI 


All Input and Output Voltage ' 

Operating Temperature Range 

_ Storage Temperature Range 
ind | -55 to +125° 


Storage Temperature Under Bias 


-10 to +80 





(BD.HN27512) 


Unit 


°C 
°C 
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—— Oe _ HN27512 Series 
m@ CAPACITANCE (T, = 25°C, f = 1MHz) 


Item Symbol Typ. | Max. Unit Test Condition 


Input Capacitance Cy iy a pF V, y = OV, all pins except OE/V,, 
Output Capacitance | C Fg pF Vout = OV 


12 


QUT 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Voc = SV t 10%, T, = 0 to 70°C) 


Item | Symbol | Min. Typ. | Max. | Unit | Test Condition 
Input Leakage Current Lf = f=] 10 | pA [Vy = OV to Veg 
Output Leakage Current lig fF - fo - | 10 | pA | Vour = 0 V to Veg 
Operating V,,Gurrent | I, | - | 48 | 100 | ma |GE-OE=V, 

_ Standby V,, Current | tgs =| = f= | 400 | ma | CE =V,, 
Output Voltage Vor | 24 | - | - | Vo [lo =1.0mA 


Notes: 1.  V,, min =-0.6 V for pulse width < 20 ns. 
2. Vi,max =V_, + 1.5 V for pulse width < 20 ns. 
If V,,is over the specified maximum value, Read operation can not be guaranteed. 


M AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 0.45V/2.4V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 
¢ Reference levels for measuring timing: 0.8V/2.0 V 
a a ae | Test 
Item Symbol Max. | Unit Condition 


Address Access Time 


Chip Enable Access Time 


Min, |Max. [Min 

|= [eso] - |300{ ns 

ea Ee ae: 
Output Enable Access ry Gk cs ee cd CE=V,, 
Time 





Output Disable to High-Z ' Ee 
Output Hold to Address 
Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
3 longer driven. , | 
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HN27512 Series 


il READ TIMING WAVEFORM 


aes {> 


CE — Standby Mode 







toe 
tacc 


EX bai Gu vais 
Data Out ——~or"”"nu Data Out Valid KY 


(TD.R.HN27512) 


™ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.0 V + 0.25 V, Vop = 12.5 V + 0.3 V, T, = 25°C +5 °C) 


item [Symbol] Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current | |, | - | - | 10 | pA | Vy=5.25V 
Operating V,, Current Flog fo f= | 1000 | mA- | 
Operating V,, Current oa CE=V,, 


Ear aa 
Output Voltage Bee cts = -400 pA 


Notes: 1. V,, min = -0.6 V for pulse width < 20 ns. 
2. If V,,, is over the specified maximum value, programming operation can not be guaranteed. 


a 
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— HN27512 Series 


@ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6 V + 0.25 V, Vp, = 12.5 v + 0.5 V, T, = 25°C + 5°C) 


Test Conditions 
¢ Input pulse levels: 0.45V/24V 
¢ Input rise and fall times: <20ns 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item Symbol} Min. | Typ. | Max. | Unit | Test Condition 
Address Setup Time Pots | 2 f - fo > | ons. 
Address Hold Time _ te [| Of - [= [us| 


Data Setup Time | ths | Le el 
Vp Setup Time be i ie 
Voc Setup Time ee 
Output Enable Hold Time a he 
Output Disable Time | = | 130 | 


CE Initial Programming Pulse Width 
CE Overprogramming Pulse Width 
Data Hold Time 

-V,. Recovery Time 
Data Valid from Chip Enable | 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


ol = ~<* 





| HITACHI — 
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m@ HIGH PERFORMANCE PROGRAMMING FLOWCHART bt et LA aee eG 

_... The Hitachi HN27512 can be programmed with the High Performance Programming algorithm shown in the 
following flowchart. This algorithm provides a fast programming time without voltage stress to the device or 
deterioration in reliability of programmed data. PERE ye 


START 








SET PROG/VERIFY MODE: __ 
Vpp = 12.5 £0.3 V, Vog = 610 £0.25 V 





Address= 0 
No 


Y 
Program tow = 1 ms +5% <n-2 > ES 


Address + 1—»Address <Cvty > 


Program topw = 3n ms 










NO Last 
Address? 


SET READ MODE 
Voc = 5.0 V +0.25 V 


READ 
All Address 
GO 
C END _) C FAIL) 
. (FC.P.HN27512) 


@ HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM 


Program | Program Verify 


A Le 
Data | qs Data In Stable =, | ote 
t 


DV tor 


tbs 
poe PP . 
‘OE/Vpp 
- re 


Voc +1 
Veco y | 
7 Llc | 
tpw 7 


(TD.PP.HN27512) 
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HN27512 Series 


m ERASING THE HN27512 | 

The Hitachi HN27512 Ceramic DIP package allows the device to be erased by exposure to siiraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 15 W-sec/cm?. 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


M@ HN27512 SERIES IDENTIFIER CODE 


Identifier A, VO, VO, WO, WO, WO, WO, WO, WO, Hex Data 
ManufacturerCode V, 0 0 0 0 0 1 1 1 07 
Device Code Vig 1 0 0 1 0 1 0 0 94 


Notes: 1. A,=12.0V+0.5V 
3. A. “Ay, A,-Ays CE, OE/N,, =V,, 
@ HN27512P RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27512P package, please make the following screening (baking without bias) shown 
below: 


Program and 
Verify with 
Programmer 


Bake at 
125 to 150°C 
for 24 to 48 hrs 





(RSC.EPROM) 
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512K (64K x 8-bit) UV EPROM 


m@ DESCRIPTION 7 
The Hitachi HN27C512 is a 512-Kilobit Ultraviolet Erasable and 


Electrically Programmable Read Only Memory organized as 65,536 _ 


Xx 8-bits. 

The HN27C512 features fast address access times and low 
power dissipation. This combination makes the HN27C512 suitable 
for high speed microcomputer systems. The HN27C512 also offers 
high speed programming. | 

Hitachi's HN27C512 is offered with the JEDEC-Standard Byte- 
Wide EPROM pinout in a 28-pin Ceramic package. 


@ FEATURES 
¢ Fast Access Times: 
170 ns/200 ns (max) 
* Single Power Supply: 
Voc =5V+10% 
¢ Low Power Dissipation: 
Active Mode: 35 mA (typ) 
Standby Mode: 250 pA (max) 
¢ High Speed Programming 
¢ Programming Power Supply: 
Vpp = 12.5V40.3V 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
¢ Package: 
28-pin Ceramic DIP 


m@ ORDERING INFORMATION 







Type No. 








m@ PIN DESCRIPTION 


Pin Name Function 
A, - Ais Address 

/O, - VO, Input/Output | 
CE Chip Enable 
OE Output Enable 
Voc Power Supply 
Vop Programming Supply 
Veg Ground | 


HITACHI 


HN27C512G-17 170 ns 28-pin Ceramic DIP 
HN27C512G-20 200 ns (DG-28) 





—— Maintenance Only 





(DG-28) 


m@ PIN ARRANGEMENT 
HN27C512G Series 


TOP VIEW 


(PinD28.HN27C512) 
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HN27C512 Series 


m@ BLOCK DIAGRAM 


1,024 X 512 
Memory Matrix 








(BD.HN27C512) 
m@ MODE SELECTION 
Output Disable Voc Vi. Vin High-Z 
Standby Voc Vi, High-Z 
Program Voc Vic Dn 
Program Verify Voc Vie Vi Dour 
Program Inhibit ee Vv, Vee High-Z 
Identifier Ve Ve ID 
Notes: 1. X= Don't Care. 
2. 115V<V,s12.5V 
@ ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ' | Voc V 
Programming Voltage' — Vp V 
All Input and Output Voltage ' V 
A, Input Voltage Vio V 
Operating Temperature Range Te °C 
Storage Temperature Range Te — °C 
Storage Temperature Under Bias Teac “e¢ 


Notes: 1. Relative to V... 


| | HITACHI 
Hitachi America, Ltd. » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 4-29 








HN27C512 Series — 


M CAPACITANCE (T, = 25°C, f = 1MHz) 


ae | 


fy) 
< 
og 
o 


= 


Item — yp. 


ies Condition 
a = OV, all pins except OEN,,. 


gz 0V 


- Input Capacitance Gia: 
Output Capacitance | Cour 


mM DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV t 10%, T, = 0 to 70°C) 


Item | Symbol | Min. Typ. ic Unit | Test Condition 

Input Leakage Current | 4, | - | - | 10 | pA [V,y=0Vt0 Vo. 

Output Leakage Current] 1, | - | - | 10 | HA |Vqq=0V to Veo 
Operating V,, Current 7 | - | 35 | 50 [| mA |f=6MHz, CE=OE=V, 
Standby V,,Current | I, | - | - | 500 | mA |CE=V,, 

Input Voltage Vin p22 | = Mgt Ve | 

Output Voltage | Von | 24 f= [> | Ve [l= 1.0mA 


Notes: 1. V,, min =-0.6 V for pulse width < 20 ns. 
2. Vv, vmax = = Vio + 1.5 V for pulse width < 20 ns. 
If Vy, is over “the specified maximum value, Read operation can not be guaranteed. 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, T,=Oto 70°C) 


Test Conditions | 
_¢ Input pulse levels: 0.4V/2.4V 
¢ Input rise and fall times: $20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


¢ Reference levels for measuring timing: 0.8V/2.0V 


| 20 Test 
Item pei ax Unit | Condition 


Max. 
Address Access Time 170 } 200 CE = OE = Vie 
Chip Enable Access Time ea es) 200 | 


Min. 

P= [200 [ns 

| - [200] ns | OE 
Output Enable Access 4 tte CE=V,, 
Time fi 


an 
N 





Output Disable to High-Z ' | tye | 0 | 60. | 60 | 
Output Hold to Address Lede. ti" 


| HITACHI | | 
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HN27C512 Series 





™@ READ TIMING WAVEFORM 


OENVpp 





toe tor 
tacc 
Data Out wea - Data Out Valid ») 
(TD.R.HN27C512) 


™@ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veo = 6.0 V + 0.25 V, Vp = 12.5 V0.3 V, T, = 25 °C +5 °C) 


Item |Symbol| Min. | Typ. | Max. | Unit | Test Condition 

Input Leakage Current nee ee eS WA | V,,=0V to Veo 

Operating V,, Current | leg | - [= | 50. | ma | 

Operating V,, Current le ot 

Input Voltage ' Wigs seen | 
|= 0.1" | 


' Output Voltage Vig 
OL 


| V 


=) 


4 





Notes: 1. V,, min =-0.6 V for pulse width < 20 ns. 
2. If V,,, is over the specified maximum value, programming operation can not be guaranteed. 
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HN27C512 Ser ies  o-— 





m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS .__ 
(Voge = 6.0 V + 0.25 V, Vpp = 12.5V40.3V,T,=25°C+5°C) 


Test Conditions ae ag 
¢ Input pulse levels: 0.4V/24V 
¢ Input rise and fall times: <$20ns 

_ © Reference levels for measuring timing: 0.8 V/2.0V 


Item | Symbol| Min. | Typ. | Max. | Unit | Test Condition 
Address Setup Time Pots | 2 | - | = | ws | 
_ Address Hold Time - Pot | Of = fo- fms) 
Data Setup Time | ts | 2 | - | > | ons. 
VS Te a 
Output Enable Hold Time | | toes | 2 [ - fo fous) 
Output Disable Time te | O | - | 130 | ns_ 
CE Initial Programming Pulse Width 0.95 | 1.0 | 1.05 | ms | 
CE Overprogramming Pulse Width 2.85 78.75 


Data Hold Time 

Vpp Rise Time 

Vpp Recovery Time 

Data Valid from Chip Enable 


‘Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


emt roo 
oO < 
G. 
© 
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HN27C512 Series © 


' @ HIGH PERFORMANCE PROGRAMMING FLOWCHART | 

The Hitachi HN27C512 can be programmed with the High Performance Programming algorithm shown in 
the following flowchart. This algorithm provides a fast programming time without voltage stress to the device or 
deterioration in reliability of programmed data. 


SET PROG/VERIFY MODE 
Vpp = 12.5 £0.3V Voc = 6.0 £0.25V 


Address = 0 
Program tpw = 1ms + 5% 


Address + 1— Address <=, NOGO 


Program — 3ms <a> NO 
Last | Y 
ES 
SET READ MODE 
Voc = 5.0 + 0.25 V 





READ NOGO 
All Address 
GO 
C END _) FAIL 
(FC.P.HN27C512) 
HITACHI 
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| HN27C512 Series 


m@ HIGH PERFORMANCE PROGRAMMING TIMING WAVEFORM | 


Program _ | | Pomel JUBILLe Verify 


tas 


Data + Data In Stable ; yp | sachet 
| tov 


cet Nop 
OE/Vpp 
ve | [ies oe 


Veo Voc + +1 
Voc 
CE 


m@ ERASING THE HN27C512 





(TD.PP.HN27C512) 


The Hitachi HN27C512 Ceramic DIP package allows the device to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 


_ intensity x exposure time) for erasure is 15 W-sec/cm?. 


@ DEVICE IDENTIFIER MODE DESCRIPTION 


The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 


own erase and programming algorithm. 


@ HN27C512 SERIES IDENTIFIER CODE 


identifier A, WO, VO, VO, WO, WO, WO, VO, : 


Ve) 
-ManufacturerCode V,, 1 0 oOo 1 0 1 1 1 
1 


Hex Data 
97 
85 


Device Code Vin 1 0 0 0 0 1 0 


Notes: 1. A,=12.0V+0.5V 
3. A-A,, A,-A,,, CE, OE =V,, 


15 ? 
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HN27C1024H Series 


1M (64K x 16-bit) UV and OTP EPROM 


m@ DESCRIPTION 

The Hitachi HN27C1024H is a 1- Megabit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 65,536 x 16-bits. 

The HN27C1024H features fast address access times of 85, 
100, 120 and 150 ns and low power dissipation. This combination 
makes the HN27C1024H suitable for high speed 16 and 32-bit 
microcomputer systems. The HN27C1024H offers high speed 
programming using page programming mode. 

Hitachi's HN27C1024H is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 


m@ FEATURES 
¢ Fast Access Times: 
85 ns/100 ns/120 ns/150 ns (max) 
¢ Single Power Supply: 
Veg = 5 Vt 10% 
¢ Low Power Dissipation: 
Active Mode: 60 mW/Mlz (typ) 
Standby Mode: 25 mA (max) 
¢ High Speed Page and Word Programming: 
Page Programming Time: 14 sec (typ) 
¢ Programming Power Supply: 
Vpp = 12.5V40.3V 
¢ Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 
¢ Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 


@ ORDERING INFORMATION 


Type No. 


HN27C1024HG-85 

HN27C1024HG-10 40-pin Ceramic DIP 
HN27C1024HG-12 (DG-40A) 
HN27C1024HG-15 

HN27C1024HCC-85 


HN27C1024HCC-10 44-lead Ceramic LCC 
HN27C1024HCC-12: (CC-44) 
HN27C1024HCC-15 

HN27C1024HCP-10 ~ 44-lead PLCC 


HN27C1024HCP-12 (CP-44) 
HN27C1024HCP-15 | _ 
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_HN27C1024H Series —— 
a PIN ARRANGEMENT 


HN27C1024HG Series | HN27C1024HCC Series _ 
| HN27C1024HCP Series 


1013 7014 015 CE VppNC Voc PGM NC A15 A14 


44-LEAD 


TOP VIEW | JLCC and PLCC 
3 TOP VIEW 


18 19 20 21 22 23 24 25 26 27 28 
SW WW 


03 VO2 O01 VOO OE NC AO Al A2 A3 A4 


(PinD40.HN27C1024H) | (PinQ44.HN27C1024H) 





m@ PIN DESCRIPTION 


Pin Name | Function 
A,-A\s : Address — 
VO, - V/O,, Input/Output 
CE Chip Enable 
OE Output Enable 
Voc Power Supply | 
Vp Programming Supply 
Veg Ground 
PGM Programming Enable 
NC No Connection 


: | . HITACHI 
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HN27C1024H Series 


m@ BLOCK DIAGRAM 


Ag O- > eae) 


1024 X 1024 
X ~ Decoder Memory Matrix 


> Ces 
ag 3 a |e np | | Y-—Gating 
t 
YO1s C SS Control 
‘ aA 
aes 


a ia 


A1i5 © 13 












OE Sofa _ 
_ eae AO AS 
PGM oO Bee ao 

Vec O-————— 

i ot ol >o [A> : High Threshold Inverter 
Vs5 OS 


(BD.HN27C1024H) 


M@ MODE SELECTION 





Read Voc Vee Vie Vy Dour 
Output Disable Voc Voc Vie Vig Vig High-Z 
Program Vie Voc Vie Diy 
Program Verify Vop Vig Vie Vie Vi Dour 
Page Data Latch Vp 


(?) 

oO 

r x = 
< 
xc 
|O 


Page Program | High-Z 

Program Inhibit : High-Z 
Vop Voc Vie Via Vin High-Z 
Vop Voc Vig Vie Vie High-2 
Vep Voc Vin Vin Vin High-2 

Identifier View Vee Vig Vi Vy ID 


Notes: 1. X= Don't Care. V., =0 V to V,.. 
2 11.5VSV,<s12.5V 
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~ HN27C1 024H Series ——— 


ABSOLUTE MAXIMUM RATINGS pa ee 


Item = Symbol Value Unit 
Supply Voltage ' 7 -0.6 to +7.0 an) 
Programming Voltage ' -0.6 to +13.5 : 


V 
All Input and Output Voltage '2 VinVour |. 70.6 to +7.0 | V 
A, and OE Voltage ? -0.6 to +13.0 V 


_ 

Operating Temperature Range 
——F 
| T 


OUT 


as —  Q0to+70.. °C 


Storage Temperature Range ° | = — ~65 to +1254 eo *¢ 
| ae 4 765 to +125° 
Storage Temperature Under Bias 0 to +80 — °C 


Relative to V... 
Vine Vour and V,, min = -2.0V for pulse width < 20 ns. 
Device storage temperature range before programming. 
HN27C1024HG and HN27C1024HCC. 


HN27C1024HCP. 


Notes: 


oP oi 


™ CAPACITANCE (T, = 25°C, f = 1MHz) | _ 7 | 
| HN27C1024HCP 
Item | Max. Unit | Test Condition 


| Max. | 


Input Capacitance C 


Output Capacitance C 


~ 
3 

o {- 
S |? S 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Vip = Veg to Vo, T, = 0 to 70°C) 


CC’ “a 


Item |Symbol | Min. | Typ.| Max. | Unit Test Condition 

Input Leakage Current Poa, f= f[ - | 2) | pa Vin = 9.5 V 

Output Leakage Current | 4p | | - | 2 [pA Voyr = 9-9 V/0.45 V 

Operating V,,, Current cr | - | > | 50. | mA |r =OmA, CE =V, 
| | Thee fe f= | 1000 | mA |g, =O mA, f = 10 MHz 

Standby V,,, Current ee ee CE=V,, 
Vescurent | ty | | 1 | 20 [A |Vnpn55V 

Input Voltage Pov Ween =. | Vect 1? 

Sears (Oe Ea ee 
Output Voltage [Vy [24 | - | - | V_|l,=-400 yA 
vo [> | - | 04s |v |iy=21mA 


Notes: 1. V, _min = -1.0 V for pulse width < 50 ns. 
V,,,max = V., + 1.5 V for pulse width < 20 ns. 
If V,,is over the specified maximum value, Read operation can not be guaranteed. 


HITACHI 
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HN27C1024H Series 


m@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vop = Veg tO Veg T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.45V/2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 
¢ Reference levels for measuring timing: 0.8V/2.0V | 


Test 


Maer 
Item Min. [Max.|Min. Max. | Min.[Max.|Min.[Max.| Unit | Condition 
Address Access Time | ts | - [85 | - [100| - [120] - [150[ns | CE-OE-v, 
Chip Enable Access Time Baltes, fe 1 BSy I | AOS 0 | - | 150] ns | OE=V,, 
ol I) ed i Gia al at 
Time 
oupudeaverorienZ| tw | ofa] o|so| o| 5 | 0 | 50 |m | -w, 
pl a a 
Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 


Mm READ TIMING WAVEFORM 





aioe as: 
OE 
tog tor 
_tacc ton 


| f/ LLY AWA 
Data Out ANS Data Out Valid Vy 


(TD.R.HN27C1024H) 
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HN27C1024H Series — 


™@ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS * 
(Veg = 6.25 V+ 0.25 V, V,, = 12.5 V+ 0.3 V, T, = 25 °C + 5 °C) 


Item | Symbol} Min. | Typ. | Max. | Unit | Test Condition 
input Leakage Current pode | oe le 2 pe | Vy = 6.5 V/ 0.45 V 


Operating V.,, Current | lee | - | > | 50. | ma | 
Operating V,,.Current _ i = PGM = V,, 
Output vottage Pete he 0H 


Notes: 1. . V. must be applied before V,,, and removed after V.,... 

2. V,,must not exceed 13 V, including overshoot. | | 

3. Device reliability may be adversely affected if the device is installed or removed while 
Vpp = 12.5 V. 

4. Do not change V,,. from V, to 12.5 V or 12.5 V to V,, when CE = low. 

5. V,, min =-0.6 V for pulse width < 20 ns. 

6 


If Vi is over the eens maximum value, programming operation can not be guaranteed. 
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HN27C1024H Series 





™@ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vig = 6.25 V + 0.25 V, Vop = 12.5 v + 0.3 V, T, = 25°C + 5°C) 


Test Conditions | 
¢ Input pulse levels: 0.45V/2.4V 
¢ Input rise and fall times: < 20 ns 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item Unit | Test Condition 
Address Setup Time 
Address Hold Time 
Data Setup Time 
Data Hold Time 
Chip Enable Setup Time eee 
Vpp Setup Time 

Vog Setup Time 

Output Enable Setup Time 

Output Disable Time 

PGM Initial Prograrnming Pulse Width 
PGM Overprogramming Pulse Width 
Data Valid from Output Enable Time 
Output Enable Pulse During Data Latch 
Output Enable Hold Time 

Chip Enable Hold Time 

PGM Setup Time 


°o 
—_ ys 
i(e) 
< 
So 
G 
on] 


= 
pa Po End 
S oa sig 5 
x a |o o 
o 
” D D D ~” ” (#2) A ” D ié)) ” 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27C1024H Series: 


m@ PAGE PROGRAMMING FLOWCHART ee 2o 3 | —_ 

The Hitachi HN27C1024H can be programmed with the high performance Page Programming algorithm 
_ shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. | | | | 


START 


SET PAGE PROG. LATCH MODE 
Vpp=12.5+0.3V Vcc=6.0+0.25V 





_Address=0 


Address + 1—Address 


NO 


SET PAGE PROG./VERIFY MODE YES 
| Vpp=12.540.3V, Voc=6.0£0.25V 


— {___ Program tpw=0.2mst5% 


Address + 1»Address | erry > 


Program topw=0.2ms 











\ 


GO 
Address? 
YES 
- SET PAGE MODE | 
Voc=5.0+0.25 V Vpp=Vcc | 


READ __NOGO 
All Address 


GO | 
rae —s 


NO LAST 


(FC.PP.HN27C1024H) 
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@ PAGE PROGRAMMING TIMING WAVEFORM 


ee saree data latch eee program boeeernneerd verify 


ALO AIS >? 


_1sAS on ae taHL C3 
hon o ae 


Data {Data n Stable Data In i K 

Vpp 
Vpp 

Yoo tvcs 

a 

Vocrt 
Voc 
__ Vec tces 
- — fore 
PGM an 





ll tented elt oh EL UA PTE NUE ed ane oranda Rocchi betes te aula i 


ita Sctia alsa wagon ines Lid nae he 


(TD.PP.HN27C1024H) 
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HN27C1024H Series —— 


m@ WORD PROGRAMMING FLOWCHART | ee ~  . pe 

The Hitachi HN27C1024H can be programmed with the high performance Word Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. ! 


SET PROG/VERIFY MODE 
Vpp=12.540.3V Voc=6.0+0.25V 


Address=0 


n+1—-n 













Program tpw=0.2mst+5% 
Address + 1—Address 


NOGO 


| Program topw=0.2 ms <cne25 > 
| NO ~ Last : YES 
Address? 
| YE 
SET READ MODE 
Voc=5.0V+0.25V Vpp=Vcc 


GO | 
S 


READ NOGO 
All Address 


GO 


C END _) 


(FC.P.HN27C1024H) 
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HN27C1024H Series 
™@ WORD PROGRAMMING TIMING WAVEFORM 


Program Program Verify 


a) 


Data 


Data In Stable ] Data Out | Data Caaaai 
be ee 


Vpp VPP 
Voc typs 
V 








Address 4 





(TD.P.HN27C1024H) 
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HN27C1 024H Series — 


@ ERASING THE HN27C1024H 

The Hitachi HN27C1024H Ceramic DIP and Ceramic LCC packages allow these devices to > be erased by 
exposure to ultraviolet light of 2537A. All of the data is changed to"1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm?. 


m@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programing eaupmen the device will automatically match its 
own erase and programming algorithm. 


| @ HN27C1024H SERIES IDENTIFIER CODE 


Identifier | A, |v0,-V0,,| VO, | VO, V/O, |Hex Data 
re Orr 


Manufacturer Code wi 
x 


Device Code 


Notes: 1. V,,=5.0V+10% 
2. A=12.0V+0.5V 
3. A-A,, A,-A,,, CE, OE = V,,, PGM = V,, 
4 





187 iL? 


X'= Don't Care 


@  HN27C1024HCP RECOMMENDED SCREENING CONDITIONS | 
Before mounting the HN27C1024HCP package, please make the pwns screening (baking without bias) 
shown below: 


Program and 
Verify with 
Programmer 


' Bake at 
125 to 150°C 
for 24 to 48 hrs 


Verify 
Read 
Out 





(RSC.EPROM) 
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HN27C101A Series 


1M (128K x 8-bit) UV and OTP EPROM 


m@ DESCRIPTION 

The Hitachi HN27C101Ais a 1-Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 131,072 x 8-bits. | 

The HN27C101A features fast address access times and low 
power dissipation. This combination makes the HN27C 101A suitable 
for high speed microcomputer systems. The HN27C101A offers high 
speed programming using page programming mode. 

Hitachi's HN27C101A is offered in JEDEC-Standard Byte-Wide 
EPROM pinouts in 32-pin Ceramic and Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. This allows socket replacement 
with Flash Memory and Mask ROMs. The HN27C101A TSOP 
package is offered in both standard and reverse bend pinouts. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP, SOP and TSOP packaged devices are One- 
Time Programmable and once programmed, can not be rewritten. 


m@ FEATURES 
¢ Fast Access Times: 
100 ns/120 ns/150 ns/200 ns (max) 
¢ Single Power Supply: 
Vog = 5 V4 10% 
« Low Power Dissipation: 
Active Mode: 50 mW/MHz (typ) 
Standby Mode: 5 pW (typ) 
¢ High Speed Page and Word Programming: © 
Page Programming Time: 14 sec (typ) 
¢ Programming Power Supply: 
Vop = 12.5V+40.3V 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
Flash Memory and Mask ROM Compatible 
¢ Packages: 
32-pin Ceramic DIP 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type Il) 


HITACHI 


(TTP-32D) 





(TTP-32DR) 


Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 





4-47 





HN27C101A Series - 


™@ ORDERING INFORMATION 


HN27C101AG-10 7 


HN27C101AG-12 32-pin Ceramic DIP 
HN27C101AG-15 | | (DG-32) 
HN27C101AG-20 . 7 7 
HN27C101AP-12 32-pin Plastic DIP | — 
HN27C101AP-15 (DP-32) 
HN27C101AP-20 7 | 
HN27C101AFP-12 32-lead Plastic SOP 
HN27C101AFP-15 (FP-32D) 
HN27C101AFP-20 | | 
HN27C101ATT-12 | | 32-lead Plastic TSOP 
HN27C101ATT-15 (TTP-32D) 
HN27C101ATT-20 | 
HN27C101ARR-12 32-lead Plastic TSOP 
HN27C101ARR-15 (TTP-32DR) 
HN27C101ARR-20 Reverse bend 








m@ PIN ARRANGEMENT 


HN27C101AG/P Series HN27C101ARR Series 
HN27C101AFP Series 
HN27C101ATT Series 


32-PIN DIP 26 
32-LEAD SOP REVERSE PINOUT 


32-LEAD TSOP 1 25 32-LEAD TSOP 
TOP VIEW Ms TOP VIEW 





(PinD32.HN27C 101A) (PinT2.HN27C101A) 
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@ PIN DESCRIPTION 
Pin Name 
A, - A. 
I/O, - 0, 
CE 
OE 


@ BLOCK DIAGRAM 


A5 © 
AQ 
A12 


A16 


ee ee ee 
ata 


LL 
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HN27C101A Series 


Function 
Address 
Input/Output 
Chip Enable 
Output Enable 
Power Supply 
Programming Supply 
Ground 
Programming Enable 
No Connection 


pe 


1024 X 1024 
Memory Matrix 


X — Decoder 


M 








A1i0, A11 


[A> : High Threshold Inverter 


(BD.HN27C101A) — 
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HN27C101A Series 


m@ MODE SELECTION 


| | 


Mode Vee Voc CE OE PGM VO 
Read Voc Voc V, L V, L Vin Dour 
Output Disable Vo : Wee Vie Vig at MS High-Z 
Program Vep Vee Vi Dw 
Program Verify Vp Moe Vie Vie Vin Dour 
Page Data Latch Vop Voc Vi Vi 


i | 
Rab ap ae ae ap ab ae ap ae ab sell 
oO 
|< 


Page Program High-Z 
Program Inhibit High-Z 
Vep Voc Mia Vin Vin High-Z 
Vep Voc Vin V, L V, L High-2 
Vop Voc Vin Vin Vin High-Z 


6 
i?) 
<= 
(@) 
QO 
< 
< 
< 
=z 


Identifier 


Notes: 1. X= Don't Care. V,,=0Vto V,,. 
2. 11.5V<V,s12.5V | | 


z ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 


Supply Voltage ' Vie -0.6 to +7.0 V 
Programming Voltage ' Vep -0.6 to +13.5 V 
All Input and Output Voltage '? Vig Vas -0.6 to +7.0 V 


A, and OE Voltage ” 
Operating Temperature Range 


| -0.6 to +13.0 
0 to +70 dt @ 


-65 to +1252 °C 
-55 to +1254 | 


| 0 to +80 °C 


Storage Temperature Range an 


o 
< 


Storage Temperature Under Bias BIAS 


B] 


Notes: 1. Relative to V... 
Vine Vout: and V,, min = -1.0V for pulse width < 20 ns. 


IN? 


2. 
3. HN27C101AG. 
4. _HN27C101AP, HN27C101AFP, HN27C101ATT and HN27C101ARR. 


™ CAPACITANCE (T, = 25°C, f = 1MHz) 


Item | [Symbol | Min. | Max. | Unit | Test Condition 
Input Capacitance | C,, | p= | 100 | pF Viy = OV 
po 8 |r 


Output Capacitance Vour = OV 


7 HITACHI | 
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HN27C101A Series 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Va = Veg tO Veg T, = 0 to 70°C) 


Item | Symbol | Min. | Typ. | Max. — Unit | Test Condition 
Input Leakage Current Poa, foe foe fo 2 | wa Viy=5.5V 
Output Leakage Current} 1, | - | - | 2 | BA | Va, =5.5V/045V 
Operating V,. Current leer | - {= | 30 | ma | lour = O mA, CE = V, 
| loco | > | = | 30 | ma lour = 0 mA, f = 5 MHz 
lcs | - | > | 50 | mA |Iy,=0mA, f= 10 MHz 
Standby V,, Current Pies ae ed mA |CE=V,, 
Vp Current | tee, | - | 1 | 20) | WA [V,.=5.5V 
Input Voltage | oMy P22 f= | Veet 1? 
pv, jos! | - | o8 |v 
Output Voltage Mss eae Sep ee low = ~400 pA 


Notes: 1. V,, min =-1.0 V for pulse width < 50 ns. 
2. V,,max = V,, + 1.5 V for pulse width < 20 ns. 
If V,,is over the specified maximum value, Read operation can not be guaranteed. 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vop = Veg tO Veg T, = 0 to 70°C) 


cC’ “a 
Test Conditions 
¢ Input pulse levels: 0.45 V/2.4V 
¢ Input rise and fall times: <10ns 


¢ Output load: , 1 TTL Gate + 100 pF (Including scope and jig) 
¢ Reference levels for measuring timing: 0.8 V/2.0 V | | 


a ee ee nest 





Item Symbol | Min. |Max. | Min. | Max. | Min.| Max. | Min.|Max. Unit | Condition 
acess haces Tine | ‘ex | = [100] - [20] - | 60] - [00] ns | CE OE, 
Chip Enable Access Tine] tz | [100] - [120] — [180] - [200 [ns | OE =v, 
eel oe li 
Time 

cup Dea enenz [ool fwlolmlol mlm [ey, 
= ce a 
Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no longer 
driven. | 


| HITACHI | 
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HN27C101A Series - 


m READ TIMING WAVEFORM 


nds c___._ 3 


CE — Standby Mode Raehicle.& & Standby Mode 





| toe tor 
tacc ton. 


eee 


(///V . WN 
Data Out “<CK{, _ Data Out Valid Y, 


(TD.R.HN27C101A) 


m DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.25 V + 0.25 V, Vp. = 12.5 V+ 0.3 V, T, = 25°C +5 °C) 


Item }Symbol] Min. | Typ. | Max. | Unit | Test.Condition 
Input Leakage Current | |, | - | - | 2 | BA | Vy=OVtoV, 
Operating Voce Current Flee | > f= | 30) | may 

Operating V,, Current a ee eS CE =PGM=V,, 


Vie 


Output Voltage Pete pn oe -400 pA 


Voc Must be applied before V,, and removed after =a 

Vpp Must not exceed 13 V, including overshoot. | 
Device reliability may be adversely affected if the device is installed or removed while 

Vip = 12.5 V: 

Do not change V,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 

V,, min = -0.6 V for pulse width < 20 ns. | 

If Vii is over the specified maximum value, programming operation can not be guaranteed. 


o 





Notes: 


eS 


oanp- 
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HN27C101A Series 


m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veo = 6.25 V + 0.25 V, V,, = 12.5 v + 0.3 V, T, = 25°C + 5°C) 


Test Conditions 

¢ Input pulse levels: - 0.45 V/2.4V 
¢ Input rise and fall times: <20ns 

¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item Symbol] Min. | Typ. | Max. | Unit | Test Condition 
Address Setup Time 7 ft, {| 2 | - | - | ns | 
Address Hold Time Pty | O f= | o- | us | 
Data Setup Time Pts | 2 f - | = | os | 
Data Hold Time co oo eo re ee 
Chip Enable Setup Time tee eee ole er pee | 
Vop Setup Time tis 2 7 - | - | ps | 


Voc Setup Time . ties 
Output Enable Setup Time 

Output Disable Time 

PGM Initial Programming Pulse Width 
PGM Overprogramming Pulse Width 
Data Valid from Output Enable Time 
Output Enable Pulse During Data Latch 


oO 
nA 
oO 
—_ ok 
© 
’ OT ig) 
oO NS 


are 
= 


Output Enable Hold Time ties 
Chip Enable Hold Time 
PGM Setup Time Pie 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27C101A Series 


m@ PAGE PROGRAMMING FLOWCHART ! | : | 
, The Hitachi HN27C101A can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. : | 


START 


SET PAGE PROG. MODE 
Vpp=12.5+0.3V Vcoc=6.0+0.25V 


Address=0 fe 


Latch 


Address+1 | | Address+1 
— Address — Address 


Latch 











SET PAGE PROG./ 
VERIFY MODE 
Vpp=12.5+0.3V, 

Voc=6.0+0.25V 


Address + 1 ; Program tpw=0.2ms+5% 
| Address 
Om OQ <— 
GO 


Address + 1 | Program topw=0.2ms 


— Address | 


NO Last . 
Latch Address? _ 


| YES 
SET PAGE MODE 
| Voec=5.040.25 V, Vpp=Vcc 


READ 
All Address , 


GO 3 
Cano) 


(FC.PP.HN27C101A) 
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HN27C101A Series 


@ PAGE PROGRAMMING TIMING WAVEFORM 


Page data latch Page program Program verity 


laa an ae ec eee ees aa ee ee a aad 
pa to ate Be Eee Bees 


ws XK XOXO ean ea 


— z 
Data KX X_3 OaO mene 
Voc ae a ine 
Voc tvps 


Voce1 
Veo ~~" 
ce i | | 
PGM eS 


ee 
x , 





tlw 
(TD.PP.HN27C101A) 
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HN27C101A Series — 


m BYTE PROGRAMMING FLOWCHART | a : ‘ , 7 7 

The Hitachi HN27C101A can be programmed with the high performance Byte Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. | e % 


| 






SET PROG/VERIFY MODE 
Vpp=12.540.3V Voc=6.040.25V 


” 





Address=0 


Program tpw=1ms+5% 


Address + 1—Address <0 > NOGO 
. | 


O 


Program topw=0.2 ms NO 


NO Last —lyes 
Address ? 
YES 
SET READ MODE 
Veco=5.0+0.25V Vpp=Vcc 


READ ~~ NOGO 
—~_All Address | 


GO 


CEND) 


(FC.P.HN27C 101A) 
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HN27C101A Series 
@ BYTE.PROGRAMMING TIMING WAVEFORM 
Program oe Verify 
Address ‘ a 
tas 
Data 


+ Data In Stable Data aaa 
= = [f_ =f 
Vpp 


Vpp Voc | 
tvps 


Vec+1 
Veo y | 
tvcs 
PGM iim 


few - 
OE , 


(TD.P.HN27C101A) 
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HN27C101A Series 


= ERASING THE HN27C101A 

The Hitachi HN27C101A Ceramic DIP package allow the ievids to be erased by exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 15 W-sec/cm?. | 


@ DEVICE IDENTIFIER MODE DESCRIPTION : 

The Device Identifier Mode allows binary codes to be read from the ore that identify the manufacturer _ 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. | 


m HN27C1 O1A SERIES IDENTIFIER CODE 


Identifier ra [os [fm Te Te, VO, | Hex Data 
ManutacurerGode |v, | 0 | 0 |o0]o|o}+1|1]1]| o 
Device Code te Pets tr+ts te tele 38 


Notes: 1. “Vig = 5.0 Vt 10% 

: 2. A,=12.0V+0.5V 
3. A-A,, A,-A,,, CE, OE = V,,, PGM = V,, 
4 


X'= Don't Care’ 


@ HN27C101AP/FP/TT/RR RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C101A plastic packages, please make the following screening (baking without 
bias) shown below: 


Program and 
Verify with 
Programmer 


Bake at 
125 to 150°C 
for 24 to 48 hrs 


Verify 
Read 
Out 





(RSC.EPROM) 
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HN27C301A Series 


1M (128K x 8-bit) UV and OTP EPROM 


™@ DESCRIPTION | 

The Hitachi HN27C301A is a 1-Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 131,072 x 8-bits. 

The HN27C301A features fast address access times and low 
power dissipation. This combination makes the HN27C301A suitable 
for high speed microcomputer systems. The HN27C301A offers high 
speed programming using page programming mode. 

Hitachi's HN27C301A is offered in 32-pin Ceramic and Plastic 
DIP packages. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The Plastic DIP packaged device is One-Time Programmable 
and once programmed, can not be rewritten. 


m@ FEATURES 

¢ Fast Access Times: 
100 ns/120 ns/150 ns/200 ns (max) 

¢ Single Power Supply: 
Vog = 5 V + 10% 

* Low Power Dissipation: 
Active Mode: 50 mW/MHz (typ) 
Standby Mode: 5 pW (typ) 

¢ High Speed Page and Word Programming: 
Page Programming Time: 14 sec (typ) 

¢ Programming Power Supply: | 
Vop = 12.5Vt0.3V 

« Packages: 
32-pin Ceramic DIP 
32-pin Plastic DIP 





@ ORDERING INFORMATION 


Type No. 


HN27C301AG-10 


HN27C301AG-12 32-pin Ceramic DIP 
HN27C301AG-15 : _ (DG-32) 


HN27C301AG-20 

HN27C301AP-12 | 32-pin Plastic DIP 
HN27C301AP-15 (DP-32) 
HN27C301AP-20 | 
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__@ PIN ARRANGEMENT 


HN27C301A Series —— 


HN27C301AG Series 
HN27C301AP Series 


32-PIN DIP 
TOP VIEW 


(PinD32.HN27C301A) 





m@ PIN DESCRIPTION 





Pin Name _ Function 
A,- Ay, Address 
VO, - VO, Input/Output 
CE Chip Enable 
OE Output Enable 
Voc Power Supply 
Vee Programming Supply 
s “Meg Ground 
PGM Programming Enable 
NC No Connection 


HITACHI 
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HN27C301A Series 


™ BLOCK DIAGRAM 


. > amas 

1024 X 1024 
AQ X — Decoder Memory Matrix 
A12 
§ est 
A16 eae 





§ Data 
07 O Control Y- | Y—Decoder | 
Eth ena nsensaseanead 









rh ° ° 
A0-A A10, A11 . 
es — 


|_>e : High Threshold Inverter 


CE 
OE 


: > 
Se 
PGM e Bes 


Vcc O-———_ 
Vpp 


Vss O--—-—— 


(BD.HN27C301A) 


m@ MODE SELECTION 





Output Disable Voc Voc Vi. V4 V., High-Z 
Program Vep Voc Vi Diy 
Program Verify Vpp Vien Vie Vie Vin Daas 
Page Data Latch | Vos Vi Vi Ds 
Page Program High-Z 
Vep Vec Vie Vi My High-Z 
Vop Voc Vi Vie Vie High-Z 
Vee Voc Vin Vin Vin High-Z 
identifier Veo Ve Vv, Via ID 
Notes: 1. X= Don't Care. V,, =0V to V,. 
2. 11.5V<SV,<12.5V 
HITACHI 


Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 4-61 


HN27C301A Series 


m ELECTRICAL CHARACTERISTICS 
REFER TO HN27C101A DATASHEET 


@ ERASING THE HN27C301A | | 
The Hitachi HN27C301A Ceramic DIP package allow the device to be erased by exposure to ultraviolet 

light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 

intensity x exposure time) for erasure is 15 W-sec/cm?. — . : | | 


@ DEVICE IDENTIFIER MODE DESCRIPTION | | _ : 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


™ HN27C301A SERIES IDENTIFIER CODE 


identitior VO, Hex Data 
ManutacturerCode | v, | 0 | o | o | o | o | + [1 [a | 
Devicecoee | Va] t+ | of iii fi fo}lol:| 


Notes: 1. V,,=5.0V+10% 
2. A,=12.0V+0.5V oe 
3. A,-A,, A,,-A,,, CE, OE = V,,, PGM = V, 
4. X=Don't Care 


H 


@ HN27C301AP RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C101AP, please make the following screening (baking without bias) shown 
below: pea 


Program and 
Verify with 
Programmer 


Bake at 
125 to 150°C 


for 24 to 48 hrs 





(RSC.EPROM) 


| HITACHI 
- 4-62 Hitachi America, Ltd. » 2000 Sierra Point Pkwy. Brisbane, CA 94005-1819 « (415) 589-8300 





i clin aba Tadd cEL SEAL ii DRLON eA eh late MMA BEL ial sae DARStaM Mt elaat bases od teal aieduniada i iguaaar ci eileen des vions svt msi Vadadalanad lesen sbiel tindesbealet A tM tne eis aleuusbaletel ani sEh Gt te oid tc sea WEE hed gel dnote dala eed DS aa a ldstelas Soi aed ac esha ont sale Gabe ca attain ented cela Shade ee sate Sede otal eB ae ha ta 


HN27C4096 Series 


4M (256K x 16-bit) UV and OTP EPROM 


@ DESCRIPTION 

The Hitachi HN27C4096 is a 4-Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096 features fast address access times of 100, 120 
and 150 ns and low power dissipation. This combination makes the. 
HN27C4096 suitable for high speed 16 and 32-bit microcomputer 
systems. The HN27C4096 offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096 is offered in JEDEC-Standard Word-Wide 
EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic and 
Plastic LCC packages. This allows socket replacement with Mask 
ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 


@ FEATURES 
¢ Fast Access Times: 
100 ns/120 ns/150 ns (max) 
¢ Single Power Supply: 
Veo = 5 V 10% 
e Low “Power Dissipation: 
Active Mode: 35 mW/MHz (typ) 
Standby Mode: 5 uW (max) 
¢ High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 
° Programming Power Supply: 
Vep = 12.5V+40.3V 
¢ Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 
e Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 





m@ ORDERING INFORMATION 


Ne 


HN27C4096G-10 40-pin Ceramic DIP 
HN27C4096G-12 (DG-40A) 

HN27C4096G-15 
HN27C4096CC-10 
HN27C4096CC-12 
HN27C4096CC-15 


HN27C4096CP-12 . 120 ns 44-lead PLCC 
HN27C4096CP-15 150 ns (CP-44) 



























44-lead Ceramic LCC 
(CC-44) 
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HN27C4096 Series 
m@ PIN ARRANGEMENT 


HN27C4096G Series | 'HN27C4096CC Series 
HN27C4096CP Series 


11013 014/015 CE Vpp NC Yc A17 A16 A15 A14 


TOP VIEW JLCC and PLCC 
3 TOP VIEW 


7 
18 19 20 21 22 23 24 25 26 27 28 
UUW UW UU 


O03 VO2 V/O1 O00 OE NC AO Ai A2 A3 A4 


(PinD40.HN27C4096) | (PinQ44.HN27C4096) 





m@ =PIN DESCRIPTION 


Pin Name Function 
A,-A,, Address 
VO, - VO,, | Input/Output 
CE | Chip Enable 
OE Output Enable 
V5 Power Supply 
Vop Programming Supply 
Vss Ground 


NC : No Connection 
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HN27C4096 Series 


m@ BLOCK DIAGRAM 


A7 0 [> anes 

X — 2048 x 2048 
‘ Decoder Memory Matrix 
A170 (> ae 











YOO ° > Input | | Y-~-Gating 
) GO Data 
VO15 0 Ps Control 


Vpp 
[p> : High Threshold Inverter 


eo (BD.HN27C4096) 


@ MODE SELECTION 





Output Disable Vee-Vee Voc Ve Vi High-Z 
Standby Ves-Vec Ve Vv, ~ High-Z 
Page ‘Page Prog. Set Vpp Voc Vis High-Z 
Prog. Page DataLatch | V,, Voc Vi. Dy 
Page Program Vee Voc Vie Via High-Z 
Page Prog. Verity | Vp D, 
Page Prog. Reset V 6 High-Z 
Word Program Ven Voc Vii Vin Din 
Prog. Program Verify Vp Voc Via Vie Dour 
Optional Verify Voe Voc Ve Ve Dour 
Program Inhibit Veo V,, Vi, High-Z 
Identifier Voc Vie V ID 


i 


Notes: 1. X= Don't Care. V,, =0Vto V nee 
2 115V<SV,S12.5V 
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- HN27C4096 Series - — 


m@ ABSOLUTE MAXIMUM RATINGS - 


All Input and Output Voltage ' OMAN Voge V 

Operating Temperature Range °C 

Storage Temperature Range ® an as: 
a -55 to +125° 

Storage Temperature Under Bias °C 

Notes: Relative to V... | 


Vin Your and V,, min = -2.0V for pulse width < 20 ns. 
Device storage temperature range before programming. 
HN27C4096G and HN27C4096CC. 


HN27C4096CP. 


Onhwon — 


mM CAPACITANCE (T, = 25°C, f = 1MHz). — 


Item }Symbol | Min. | Typ. | Max. | Unit | Test Condition 
Output Capacitance | Cy, | - | - | 20 | pF | Vg,=0V 


_ MDC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vop = Veg tO Veg, T, = 0 to 70°C) 


Item |Symbol | Min. | Typ. | Max. | Unit [Test Condition 

Input Leakage Current Pie cee he BA Viy= 5.5 V 

Output Leakage Current | 1, | - | - | 2 | BA |Vo7=5.5V/0.45V 

Operating V,,, Current lee te L808 MA {leur =0 mA, f= 1 MHz 
oo Tee Poe Pe 900] Yigg = Oma, = 10 ME 

Standby V,,Current | Ie, | - | - | 1 [mA |CE=V,, 

V,p Current | tee, | - | 1 | 20) [pA |V,,=5.5V 


Output Voltage Pye ee ee we | low = -400 LA 


Notes: 1. V,, min=-1.0 V for pulse width < 50 ns. 
V,, min = -2.0 V for pulse width < 20 ns. 
2. V,,max = V., + 1.5 V for pulse width < 20 ns. 
If V.,iS over the specified maximum value, Read operation can not be guaranteed. 


‘ 
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HN27C4096 Series 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vog = BV + 10%, Voo = Veg tO Veg: T, = 0 to 70°C) 


CC’ 
Test Conditions 


¢ Input pulse levels: 0.45V/2.4V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + 100 pF (including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V/2.0 V 


HN27C4096-10 HN27C4096-12 HN27C4096-12 Test 
tem Symbol] Win. | Max. | Win. | Max. | Min. | Max| Unit | Condition 


naaoas hocaes Tne | tye | - | 100 - | 120] - | 160] ve | O8-OE-V, 
Chip Enable Access Tine] tug | | 100] | 120 | | 180 | we | OF, 
ae Le 
Time 

Output Hold to Address CE = OE = 
Change 


Note: 1. t,,is defined as the time at which the eulpet becomes an open circuit and data is no 
longer driven. 


M READ TIMING WAVEFORM 


Address ( rt—‘(tisCS 
Active Mode 


OE/V pp 


tog tor 
tacc tou 


pore 


_S/LLV WN 
Data Out a << Data Out Valid Hy 





(TD.R.HN27C4096) 
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HN27C4096 Series — 


@ > DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(V., = 6.25 V + 0.25 V, Venn 1e0 VeOSY, T, = 25 °C + 5 °C) 


Item [Symbol] Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current Pore). ie | = = 6.5 V/ 0.45 V 
Operating V,,Current | 1, [| ~ | 4}. 50. [ma | 
Operating V,, Current | ee ere m0" | 
wie oe Tee To oe 
Seer Ts 
Cais [ao es 
Output Voltage Ee = -400 pA 
| og ee = 2.1 mA 


Voc Must be applied before V,,, and removed after V,,.. 

Vpp Must not exceed 13 V, including overshoot. 

Device reliability may be adversely affected if the device is installed or removed while 

Vpp = 12.5 V. | 

Do not change V,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 

V,, min = -0.6 V for pulse width < 20 ns. , 

If Via is over the specified maximum value, programming operation can not be guaranteed. 
|p = 40 mA in Word Programming Mode. 


CE=V,, 


3 


Notes: 


on > 


oS 
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HN27C4096 Series | 


™ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.25 V + 0.25 V, V,, = 12.5 v + 0.3 V, T, = 25°C + 5°C) 


Test Conditions 
¢ Input pulse levels: 0.45V/2.4V_ 
¢ Input rise and fall times: <20ns 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item ymbol] Min. | Typ. | Max. | Unit | Test Condition 
Address Setup Time Ete te ede se 


2) 


Address Hold Time Pt, | O fo - | = | us | 
Data Setup Time | ths | poe foe [Bs | 
Data Hold Time he toi l= | he | 
Chip Enable Setup Time 

Vpp Setup Time lipé 

Veg Setup Time 

Output Enable Setup Time 

Output Disable Time 


Programming Pulse Width 

Data Valid from Output Enable Time 

Chip Enabie Pulse Width During Data Latch 
Output Enable = V,, Setup Time 

Output Enable = V,, Hold Time 

Output Enable Hold Time 

Vpp Hold Time 

Page Programming Reset Time | t 


[on al 
elrle|e|elelelele 
z= wn 
B~ 
- ~ 


-o 
< 
Ps) 
” 


< 
< 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
2. Page Program Mode will be reset when V,, is set to V,,, or less. 
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_HN27C4096 Series _ 


m@ PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096 can be programmed with the high sé roniiancs Page Btgenne algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage Stress to the 
device or deterioration in reliability of programmed data. | 


Note: 1. To set the device into Page Programming, apply 12. 5 V to Ven then followed by applying 


| 12 V to OE. The device operates in Page Program Mode until reset. 
2. Toreset the Page Program Mode, set V,, = V,,. or less. 


SET PAGE PROG. LATCH MODE 


Vpp=12.540.3V Voo=6.25+0.25V 
OE=12.0+0.5V _ 





Address = 0 


nein 


SET PAGE PROG/VERIFY MODE 
Vpp=12.540.3V Voc=6.25+0.25V 
Address + 1 ~ Adress Program tpw = SOpst5% 


O ~ Last 
Address ? 


SET READ MODE 
Voc=5.0+0.5V Vpp=VCC 









YES 


READ 
All Address 


GO 


(FC.PP.HN27C4096) 
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HN27C4096 Series 





m@ PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode 


Program Data Latch Page Program Program Verify 





A2-A17 - 


- ot a 
me in se foo 


Data 


: shea 
pp 
Vpp 
Voc 
tvcs 
yee + 1.25 jad 
. “a 





(TD.PP.HN27C4096) 
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HN27C4096 Series 


m@ WORD PROGRAMMING FLOWCHART | | 7 
| The Hitachi HN27C4096 can be programmed with the high performance Word Tbrorarninin gota 

shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 









| SET PROG/VERIFY MODE 
| Vpp=12.5£0.3V Voo=6.2520.25V 


| Address=0 — 
Program tpw=50yust5% 


| GO 
<Un=10 > = 
O Last : YES 
Address ? 
IYES 


| SETREAD MODE _ 
| Voc=5.040.5V Vpp=Voco 









NOGO 


Cra) 


(FC.P.HN27C4096) 
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HN27C4096 Series 
™ WORD PROGRAMMING TIMING WAVEFORM 


Program Program Verify 
Adress =  C‘iLC“ (SCS 


Data - DataIn Stable {| Data Out Valid | > 
7 tox 


a 
Vpp ve 
~ [Ives 
Voc Moa 25 
tvcs | 
CE | | 
_tew | 


| toes 








tas 





OE 
(TD.P.HN27C4096) | 
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HN27C4096 Series 


m OPTIONAL PAGE PROGRAMMING FLOWCHART | a ve eee . | 
The Hitachi HN27C4096 can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. , | 
This programming algorithm is a combination of Page Programming and Word Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. | 
Please refer to the timing specifications for page programming and word programming. 


START 


SET PAGE PROG. LATCH MODE | 


Vpp=12.540.3V Vo¢=6.2520.25V 
OE=12.040.5V 





| 


SET PAGE PROG. MODE 
Vpp=12.520.3V Voo=6.25+0.25V 


Address + 1 - Address Program tpw = 50ust+5% 
NO Last 
Address ? 
YES 
PAGE PROG. RESET 


Address = 0 


SET WORD PROG./VERIFY MODE 
Vpp=12.540.3V Vo¢=6.25+0.25V 


Address = 0 
fe) <Vveriy > 


Address + 1 - Address Program tpy = 50yust5% 


<Certy > NOGO 


GO 







SET READ MODE 
NVog=5.040.5V Vpp=VCC 


YES 


READ 
All Address 


GO 
CEN Cait) 


(FC.OPP.HN27C4096) 
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HN27C4096 Series 





™ OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode Word Program Mode 








/ 
Program Data Latch | Page Program Program Verify Program 


A2-A17 


nanan: 
nO, neice 
Boo 


Data 


Vpp ed 
Vpp 
Veo 
tvcs 
Vec + 1.25 _— 


mm 
Voc 
Vec 
: e 
~~ L 7, 
a pa tewey 
Vu tpw 
OE Vin 








Vit 
(TD.OPP.HN27C4096) 
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HN27C4096 Series , 


m@ ERASING THE HN27C4096 

The Hitachi HN27C4096 Ceramic DIP and Geratiue LCC suchas allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure nme) for erasure is 15 W-sec/cm’. 


e DEVICE IDENTIFIER MODE DESCRIPTION | 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


-@ HN27C4096 SERIES IDENTIFIER CODE 


_ Identifier | A, |VO,-VO,,| VO, 


Manufacturer Code eee 
Device Code Vee 


Notes: 1. V,,=5.0V+410% 





2. A,=12.0V+0.5V 
3. A.A, A,-A,,, CE, OE =V,, 
4. 


X= Don't Care 


Tl HN27C4096CP RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C4096CP package, please make the rome screening (baking without bias) 
shown ealOw>' 


Program and 
Verify with 
Programmer 


Bake at 
125 to 150°C 
for 24 to 48 hrs 


iN 





(RSC.EPROM) 
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HN27C4096H Series 


4M (256K x 16-bit) UV EPROM 


m@ DESCRIPTION 

The Hitachi HN27C4096H is a 4-Megabit Ultraviolet Erasable 
and Electrically Programmable Read Only Memory organized as 
262,144 x 16-bits. | 

The. HN27C4096H features high speed access times of 70 and 


85 ns and low power dissipation. This combination makes the 


HN27C4096H suitable for high speed 16 and 32-bit microcomputer 
systems. The HN27C4096H offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096H is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
LCC packages. This allows socket replacement with Mask ROMs. 


@ FEATURES 
¢ High Speed Access Times: 
70 ns/85 ns (max) 
¢ Single Power Supply: 
Veg =5 Vt 10% 
¢ Low Power Dissipation: 
Active Mode: 35 mW/MHz (typ) 
Standby Mode: 30 mA (max) 
¢ High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 
¢ Programming Power Supply: 
Vpp = 12.5V40.3V 
e Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 
¢ Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 


@ ORDERING INFORMATION 


HN27C4096HG-85 85 ns (DG-40A) 
HN27C4096HCC-70 70 ns 44-lead Ceramic LCC 






HITACHI 
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Preliminary 
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HN27C4096H Series —— 
m@ PIN ARRANGEMENT 


HN27C4096HG Series _ HN27C4096HCC Series - 


013 014/015 CE Vpp NC Vc A17 A16 A15 A14 


44-LEAD 


TOP VIEW 3 PLCC 
3 TOP VIEW 


7 
18 19 20 21 22 23 24 25 26 27 28 
FOU WWW WWW 


O03 VO2 O01 VOO0 OE NC AO Al A2 AS A4. 





(PinD40.HN27C4096H) (PinQ44.HN27C4096H) 


m@ PIN DESCRIPTION 


Pin Name Function 
gg oe A,-A, | Address 
gg ae V/O, - VO,. , Input/Output 
CE Chip Enable 
OE Output Enable 
Vic ” Power Supply 
Vip Programming Supply » 
Vsg Ground 
NC | No Connection 
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~ HN27C4096H Series | 


™@ BLOCK DIAGRAM 


A7 O 


2048 x 2048 
\ Memory Matrix 


O00 O 
§ 
1/015 O 





OE ane 
Uv HO me AO ~~— A6 
| dic 
vc O-- 
Vpp . 
[> : High Threshold Inverter 
Vsg O-———— (BD.HN27C4096h) 


@ MODE SELECTION 





Word Program 


« 
37 
< 
ie) 
oO 
< 
= 
< 
<x 


Read Veg-Vec Voc Vie X" Dour 
Output Disable VesVoo Voc Ve V., High-Z 
Standby VeeVoc Voc Vi High-Z 
Page Page Prog. Set Veg Vig High-Z 
Prog. Page Data Latch Vig ve Vie Dn 
Page Program | Vs High-Z 

Page Prog. Verity | Vrs Dy 

Page Prog. Reset Veg High-Z 

| xX | IN 

Prog. Program Verify Vop Voc Vi Vi. Dour 
Optional Verify V5 Veg Vie Vig Dour 
Program Inhibit | Ve | Voc Vi, V,, High-Z 
identifier Ves-Veo Voc Vi vy. | vy { 


Notes: 1. X= Don'tCare. V,, =0V to V,,. 
2. 115VSV,<s125V 
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ia ada Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Item Valua Unit 
Supply Voltage ' a ae -0.6 to +7.0. ov 
Programming Voltage ' | a ean -0.6 to +13.5 Vv 
All Input and Output Voltage 1? -0.6 to +7.0 V 
A, and OE Voltage? 0.6 to +13.0 Vv 
Operating Temperature Range 0 to +70 °C 


Storage Temperature Range ° Tees -65 to +125 °C 


Storage Temperature Under Bias T 0 to +80 2C 


BIAS 


Notes: 1. Relative to V... 
2. Vin» Vour and V,, min = -2.0V for pulse width < 20 ns. 


tN? OUT’ 
3. Device storage temperature range before programming. 


m™ CAPACITANCE (T, = 25°C, f = 1MHz) 
Item — 


Typ. | Max. | Unit | Test Condition 
ae ae 


Vour = OV 


Input Capacitance 


= A?) 
GS |z 


Output Capacitance C 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = SV £ 10%, Vp, = Vogt Veg, T, = 0 to 70°C) 
aa Unit | Test Condition 


Item — 

he ee - Vour = 5-5 V/0.45 V 
p= | 80 | MA -{ly = OmA, f= 1 MHz 
p= | 140 mA | Ioyp= OMA, f = 14.3 MHz 


“ 


Input Leakage Current 
Output Leakage Current 
Operating V,,, Current 


Standby V,, Current | = | 30 | ma cE - Vi 

V pp Current ae Vpp= 9.5 V 

Input Voltage pias Weg 1) 
ae cw 

Output Voltage Ee eee lon = ~400 pA 

| - [045 | V |l,=2.1ma 


Notes: 1. V,, min =-1.0 V for pulse width < 50 ns. | 
V,,,min = -2.0 V for pulse width < 20 ns. 
2. Vv, “max = Voc + 1-9 V for pulse width < 20 ns. 
if Vial is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C4096H Series | 


™ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Voc = BV + 10%, Von = Veg tO Veg: T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.45V/2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


¢ Reference levels for measuring timing: 1.5 V 


HN27C4096H-70 | HN27C4096H-85 Test 
Symbol 


Item | Min. | Max. | Min. | Max. | Unit | Condition 
Address Access Time 70 | - | 85 | ns | CE=OE=V,, 
Output Enable Access Raat ek aad tat CE=V,, 

Time 

Output Hold to Address CE=OE=V,, 
Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 


@ READ TIMING WAVEFORM 








OE 
toe tor 
tacc tou 
Data Out os {HX Data Out Valid 


(TD.R.HN27C4096H) 
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HN27C4096H Series - 


@ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS | 
(Veg = 6.25 V + 0.25 V, Ven = 12.5 V 0.3 V, T, = 25°C+5°C) | 


~ Item [Symbol] Min. | Typ. | Max. Unit | Test Condition 
_ Input Leakage Current Se BAe RES eS Ea Vy = 6.5 V/ 0.45 V 
Operating V,, Current Flee | > f=] 50) | ma | 
Operating V,, Current Pe CE=V,, 
is [eo] 28 | V_ 
Output Voltage see ee ae low = ~400 pA 


Voc Must be eres before V,,, and removed after ve 

Vp Must not exceed 13 V, including overshoot. 

Device reliability may be adversely affected if the device is installed or removed while 
Vpp= 12.5 V. 

Do not change V>» from V,, to 12.5 V or 12.5 V to V,, when CE = low. 

V,, min = -0.6 V for pulse width < 20 ns. 

If V,, is over the specified maximum value, programming operation can not be guaranteed. 
|p = 40 mA in Word Programming Mode. 


= 


Notes: 


wv = 


NODS 
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HN27C4096H Series 


™ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vg = 6.25 V + 0.25 V, Vp, = 12.5 v + 0.3 V, T, = 25°C + 5°C) 


Test Conditions 
¢ Input pulse levels: 0.45 V/2.4V 
¢ Input rise and fall times: < 20 ns 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Unit Test Condition 


Output Enable Setup Time 
Output Disable Time 


Item | Symbol Typ. | Max. | 
Address Setup Time ee Lee 
Address Hold Time Lot | eon ae 
Data Setup Time | tos | oe 
Data Hold Time | tow _| an 
Chip Enable Setup Time Pate oe ae 
Vpp Setup Time Ea eS 
Veg Setup Time — bcs a ae 

ae ae 

ie oe 

oe ee 


_ Programming Pulse Width 
Data Valid from Output Enable Time 
Chip Enable Pulse Width During Data Latch | t,,, 
Output Enable = V,, Setup Time 
Output Enable = V,, Hold Time 
Output Enable Hold Time 
Vpp Hold Time 
Page Programming Reset Time 


< 

es 

(79) 
> 
wh | nek =~ N 
; ol 


oa 
Oo 


-- 
< 
= 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. | 
2. Page Program Mode will be reset when V,,, is set to V,,, or less. 
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HN27C4096H Series ——— 


@ PAGE PROGRAMMING FLOWCHART | ee ae : | 
The Hitachi HN27C4096H can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
_. device or deterioration in reliability of programmed data. : 


Note: 1. To set the device into Page Programming, apply 12.5 V to Vop then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 
2. To reset the Page Program Mode, set V,,, = V,, or less. 


START 


on, 


SET PAGE PROG. LATCH MODE 


Vpp=12.540.3V Vop=6.25+0.25V 
OE=12.0+0.5V 





[ Address = 0 | 
[n-0 | 
| Latch | Latch 


Address + 1 — Adress 


Address = 0 | 


n+i-on 








SET PAGE PROG/VERIFY MODE 
Vpp=12.520.3V Vog=6.2540.25V 


Address + 1 ~ Adress Program tpw = 50yust5% 
GO 
NO Last 
Address ? 
YES 


SET READ MODE | 


Voc=5.0+0.5V Vpp=VCC YES 


READ 
All Address 


GO 


(FC.PP.HN27C4096H) 
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HN27C4096H Series 


@ PAGE PROGRAMMING TIMING WAVEFORM a 


Page Program Mode 
Program Data Latch Page Program Program Verify 


ST i SS 


: 1 a 

: 

liane TOOT 
i lA 

Data i) ae ae 7O-6-6 

pel dp 


Vpp | 
Voc 
tvcs 
Voc + 1.25 Ld : 


Voc 
Voc 
tous } 
CE | 
Vu i 
tvrs 
OE Vin 


Vit 





i 


AO, Al 






(TD.PP.HN27C4096H) 
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 HN27C4096H Series — 


-™@ WORD PROGRAMMING FLOWCHART ar | 
_ The Hitachi HN27C4096H can be programmed with the high s Srfonaanes Word pronranining algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 


device or deterioration in reliability of programmed data. 






— SET PROG/VERIFY MODE 
Vpp=12.5+0.3V Voc=6.25+0.25V 


Address=O [| 
Program tpw=50pust5% 


Address + 1—Address <8 > NOGO 
| ~ |GO 
oO. Last YES 
Address ? | | 
YES 4 


SET READ MODE 
Vec=5.040.5V Vpp=Vcc 





READ NOGO 
All Address 


END) 


(FC.P.HN27C4096H) 
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HN27C4096H Series 
m@ WORD PROGRAMMING TIMING WAVEFORM 


| Program | Program Verify 
tas | 


: a 
bat St {pas Ourvale)> 
to 





OE 
(TD.P.HN27C4096H) 
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-HN27C4096H Series 


m@ OPTIONAL PAGE PROGRAMMING FLOWCHART Stee a 

The Hitachi HN27C4096H can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. _ | 

This programming algorithm is acombination of Page Programming and Word Verify. Itcan be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. | 

Please refer to the timing specifications for page programming and word programming. 


SET PAGE PROG. LATCH MODE 


Vpp=12.540.3V Vop=6.25+0.25V 
OE=12.040.5V 





Address = 0 
Address + 1 -» Adress 


Address + 1 -> Adress 


| 


SET PAGE PROG. MODE 
Vpp=12.5t0.3V Voo=6.2540.25V 
Address + 1 Address Program tpw = S0yust5% 


NO Last 
Address 2 
YES 


PAGE PROG. RESET 
Vpp=VCC=6.25+0.25V 


Address + 1 ~ Adress 


SET WORD PROG./VERIFY MODE 
Vpp=12.540.3V Vop=6.2540.25V 


ony > 


NOGO 
n+eton 


Address + 1 + Address Program tow = SOyust5% 
erty > NOGO 


NO Last 
Address 


SET READ MODE 
Voec=5.0£0.5V Vpp=VCC 
. READ 
All Address 


GO 
Cen > 





<ae o> 


YES 


(FC.OPP.HN27C4096H) 
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HN27C4096H Series 
| | OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode Word Program Mode 








Program Data Latch | Page Program Program Verify Program 


A2-A17 


PG 
SS 
AO, At | = 
Data Bog 





BR: bles 
| be tg 
Voc 

Voc | 

| i ina 

Vi tpw 
OE Yin 


— 


Vit 


(TD.OPP.HN27C4096H) 
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_HN27C4096H Series ——— 


m ERASING THE HN27C4096H , a a 
The Hitachi HN27C4096H is erased by exposure to ultraviolet light of 2537A. All of the data is changed to 

"1" after this erasure procedure. The minimum integrated dose (UV intensity x exposure time) for erasure is 15 

W-sec/cm?. - & «4 ay 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. a | | 


@ HN27C4096H SERIES IDENTIFIER CODE 


identifier V0, V0, VO, [Hex Data 
Manufacturer Code |v, | x | o | o | o | o | o | + | + {tj o 
DevieeCode [vi x | + | o | 1 |ofojoli| oj 


Notes: 1.. V,~=5.0V+10% | 7 
2. A,=12.0V40.5V 
3. A,-A,, A,-A,,, CE, OE = V,, 
4. X= Don't Care 
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HN27C4001 Series 


4M (512K x 8-bit) UV and OTP EPROM 


m DESCRIPTION 

The Hitachi HN27C4001 is a 4-Megabit Ultraviolet Erasable and 
One-Time Programmable Electrically Programmable Read Only 
Memory organized as 524,288 x 8-bits. 

The HN27C4001 features fast address access times of 100, 120 
and 150 ns and low power dissipation. This combination makes the 
HN27C4001 suitable for high speed 16 and 32-bit microcomputer 
systems. The HN27C4001 offers high speed programming using 
page programming mode. 


Hitachi's HN27C4001 is offered in JEDEC-Standard Byte-Wide | 


EPROM pinouts in 32-pin Ceramic DIP. This allows socket 
replacement with Mask ROMs and Flash Memory. The HN27C4001 
is also available in 32-lead Plastic TSOP packages with both 
standard and reverse bend leads. 

The Ceramic DIP package is erasable by exposure to Ultraviolet 
light. The TSOP packaged device is One-Time Programmable and 
once programmed, can not be rewritten. 


m@ FEATURES 
¢ Fast Access Times: 
100 ns/120 ns/150 ns (max) 
¢ Single Power Supply: 
Vog = 9 Vt 10% 
¢ Low Power Dissipation: 
Active Mode: 35 mW/MHz (typ) 
Standby Mode: 5 uW (max) 
¢ High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 
¢ Programming Power Supply: 
Vpp = 12.5V+0.3V 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
Mask ROM and Flash Memory Compatible 
¢ Packages: 
32-pin Ceramic DIP 
32-lead Plastic TSOP (Type Il) 


m@ ORDERING INFORMATION 


Type No. 


HN27C4001G-10 32-pin Ceramic DIP 
HN27C4001G-12 (DG-32) 
HN27C4001G-15 
HN27C4001TT-15 150 ns (TTP-32D) 
HN27C4001RR-12 120 ns 32-lead Plastic TSOP 


HN27C4001RR-15 (TTP-32DR) 
Reverse bend 
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HN27C4001 Series 
@ PIN ARRANGEMENT 


HN27C4001G Series ~ HN27C4001TT Series 













O 









ONOnRwWD = 





| 2 7 STANDARD 96 [ 
32-PIN PINOUT 

DIP 8 32teaD 25[_] 
TOP VIEW TSOP 


9 topview 241 






(PinT232.HN27C4001T) | 





_ (PinD32.HN27C4001) 


m PIN DESCRIPTION 






PinName | Function 
A, - Ais _ Address 
VO, Sake | Input/Output See A 
CE Chip Enable 
OE Output Enable 
Veg Power Supply 
Vop Programming Supply © 
V Ground 


n 
n 


(PinT232,HN27C4001R) 
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HN27C4001 Series 


™ BLOCK DIAGRAM 








4096 x 1024 
Memory Matrix 


A6 - AQ 
A11-A18 


VO0 


VO7 


AO - A5, A10 


Vec O—— | 
Vpp 
Does High Threshold 
Vsg O—— Inverter : (BD.HN27C4001) 


™@ MODE SELECTION 


Read Vss"Veo Vee Vie Dour 
Output Disable | Voc Ve Vin High-Z 
Page Page Prog. Set Voc Vig High-Z 
Prog. Page Data Latch Ves Voc Vi Din 

Page Program Vex HighZ 

Page Prog. Verily D, 

Page Prog. Reset] V, | Vo | Vw | Va |X | Highz 
Word Program | Vee Vig Vie Via Diy 
Prog. Program Verify Vee Voc Vig Vin Dow. 

Optional Verify Vop Voc Ve Ve Dou 

Program Inhibit Veo V., Vv. Higt 
Identifier Vee-Voo Voc Ve Vi ID 
Notes: 1. X= Don't Care. V,, =0V to V,. 

2. 115V<sV,s12.5V 
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HN27C4001 Series 


£ ABSOLUTE MAXIMUM RATINGS | : 
Value Unit 


0 to +70 °C 


Storage Temperature Range ° i ears -65 to +125 4 °C 
-55 to +125 ° 


-20 to +80 4 °C 
_-10 to +80 ° 


Operating Temperature Range | cae 


Supply Voltage ' Le: Mee. | -0.6 to +7.0 V 

Programming Voltage ' gees -0.6 to +13.5 V 

All Input and Output Voltage +2 -0.6 to +7.0 V 

A, and OE Voltage 2 -0.6 to +13.0 V 
et 


Storage Temperature Under Bias age 


Notes: Relative to V... 


1 
2. Vin Vou and V,, min = -2.0V for pulse width < 20 ns. 
3. Device storage temperature range before programming. 
4. HN27C4001G. 

5 


HN27C4001TT and HN27C4001RR. 


@ CAPACITANCE (T, = 25°C, f = 1MHz) 


item [Symbol | Min. | Typ. | Max. | Unit ] Test Condition 
Input Capacitance Ce ae oe ee Viy = OV 
Output Capacitance ct Oe Oe E88 ae, Vour = OV 


DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vog = BV + 10%, Von = Veg tO Veg» T, = 0 to 70°C) 


Item i |Symbol | Min. | Typ. | Max. Unit |Test Condition 


Input Leakage Current ee Vy = 5.5 V 
Output Leakage Current Pe eee | 2 | pA | =o = 5.5 V/0.45 V 
Operating V,, Current Flos | 7 |< | 30 ma | lour = O mA, f = 1 MHz 
S| | [et [ink [ecommerce 
904 mA nur = OMA, f = 8.4 MHz 
Standby V,, Current a OE ES 2 = 
[ee [fiw even 08¥ 
a 
input Votage | ‘Vy | 22 | - Nestt®| V_ 
Pv. [os [= [os [v_ 
Output Voltage | Vow | 24 fo = fo LM Tl = -400 pA 
eC = 2.1mA 


Notes: 1. V,_min = = -1.0 V for pulse width < 50 ns. 
| V,,min = -2.0 V for pulse width < 20 ns. 
2. V, Max = Voce + 1-5 V for pulse width < 20 ns. 
If Vii is over “the specified maximum value, Read operation can not be guaranteed. 
3. HN27C4001G. 
4. HN27C4001TT and HN27C4001 RR. 
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HN27C4001 Series 


™ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV t 10%, Vop = Veg tO Veg, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: , 0.45V/2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V/2.0 V 


Test 

Item ae | Min. | Max. | Min. | Max. | Min. | Max. | Unit | Condition 
Address Access Time | t,, | - | 100 | - | 120 | - | 150] ns | CE=OE=V,, 
Chip Enable Access Time ree ee OE=V,, 


Output Enable Access ef be CE=V,, 
Time 
Output Disable to High-Z ' | the | 0 | ns | CE=V,, 


Output Hold to Address CE=OE=V,, 
Change 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 


@ READ TIMING WAVEFORM 


pees es: 


tog tpF 
tacc ton 


| 77 
Data Out OK Data Out Valid P 


(TD.R.HN27C4001) 
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-HN27C4001 Series - 


™ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(V._ = 6.25 V + 0.25 V, V,, = 12.5 V+ 0.3 V, T, = 25 °C +5 °C) 


Item | Symbol} Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current i oe ae Viy = 6.5 V/ 0.45 V 
Operating V,,Current | I, Fo [= | 50) | mA | 7 
Operating V,, Current es CE=V,, 
|v [-or] - | o8 |v | 
Cis [ae es 
Output Voltage Mee pee eA ge Ol Me | low = ~400 pA 


Notes: 1. V,,must be applied before V,,. and removed after V.,,. 
2. V,,must not exceed 13 V, including overshoot. 
3. Device reliability may be adversely affected if the device i is installed or removed while 
Vpp= 12.5 V. 
Do not change V,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 
V,, min = -0.6 V for pulse width < 20 ns. 
If V.,, is over the specified maximum value, programming operation can not be guaranteed. 


Ons. 
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HN27C4001 Series | 





@ AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Veg = 6.25 V + 0.25 V, Veo = 12.5 v + 0.3 V, T, = 25°C + 5°C) 


Test Conditions 
¢ Input pulse levels: 0.45V/2.4V 
¢ Input rise and fall times: < 20 ns 


¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item Symbol] Min. | Typ. | Max. Unit | Test Condition 

Address Setup Time | ft, | 2 [ - | - | ps) 

Address Hold Time Pty | O [= [= | us | 

Data Setup Time Pots | 2 | - | > | os | 

Data Hold Time ftgfoes ee se A) tee) 

Chip Enable Setup Time | | tees [ese ee aS 

ST ee 

Output Enable Setup Time Hoes | 2 f - fo = | us | 

Output Disable Time | | tye | O | 

Programming Pulse Width | tow | 47.5 
[toe | 


Data Valid from Output Enable Time a 
Chip Enable Pulse Width During Data Latch Ete oe 
Output Enable = V,, Setup Time | [tee | 2 
Output Enable = V,, Hold Time - hr ee 
Output Enable Hold Time eee ees 
Vp Hold Time a 


Page Programming Reset Time 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN27C4001 Series —— 


m@ PAGE PROGRAMMING FLOWCHART eo? ee ee , 2. a : 

The Hitachi HN27C4001 can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. _ : 


Note: 1. To set the « device into Page Programming, apply 12.5 V to Vp then followed by applying | 
) 12 V to OE. The device operates in Page Program Mode until reset. 7 
2. To reset the Page Program Mode, set V,, = V,, or less. 


SET PAGE PROG. LATCH MODE 
Vpp = 12.540.3 V, Voc = 6.25 + 0.25 V 
OE =120:+05V 


- Address = 0 









Latch 


; Address + 1 — Address 


m+17-m 


ae 


YES — 










SET PAGE PROG/VERIFY MODE 
Address + 1->Address | | Vpp=12.5+0.3V, Voc = 6.25 + 0.25 V 


Program tpw = SOus + 5% 


YE 
Address ? . 


SET READ MODE 
Voc = 5.0+0.5 V, Vpp = Voc 


\ 


READ 
All Address 


GO 


CEND_) 


NO Last 


(FC.PP.HN27C4001) 
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HN27C4001 Series 


m@ PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode 





Program Data Latch Page Program Program Verify 
A3-A18 


Ly 

ety a 

Tn ICE Ce Ge 2 Hota Ag ALA 
: LF 

ope 7s €D Onan Os meee 
ee ce 

Vpp Stable 


Vpp 

Voc 

Voc + 1.25 a 
Voc 

Voc 
CE 





(TD.PP.HN27C4001) 
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HN27C4001 Series - 
@ BYTE PROGRAMMING FLOWCHART — | eRe | we | oo | 

The Hitachi HN27C4096H can be programmed with the high performance Byte Programming. algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. | 


SET PROG/VERIFY MODE 
Vpp = 12.5 + 0.3V, Voc = 6.25 + 0.25 V 






Address = 0 


| on+13n 


Program t pw = 50 ps + 5% 


Address + 1— Address NOGO 
| GO 
NO Last 
Address ? | NO 
YES | 


YES 
SET READ MODE 
Voc = 5.00.5 V, Vpp= Vcc | 


READ 
All Address | 


GO 
NOGO 


(FC.P.HN27C4001) 
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HN27C4001 Series 


@ BYTE PROGRAMMING TIMING WAVEFORM 


, Program Program Verify 
tas | 


tps to 


Data 4 Data In Stable as Data Out Valid b 


>. 


Vpp 


(TD.P.HN27C4001) 
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HN27C4001 Series 


m@ OPTIONAL PAGE PROGRAMMING FLOWCHART _ | i | 

The Hitachi HN27C4001 can.be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

_ This programming algorithm is a combination of Page Programming and Byte Verify. It can be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. : - 

Please refer to the timing specifications for page programming and byte programming. 


| 


SET PAGE PROG. LATCH MODE ; Vv 
Vpp = 12.54 0.3V, Voc = 6.25 + 0.25 V 
‘OE = 12.0 + 0.5V 





Address = 0 


Address = 0 


Address + 1— Address 


Address + 1 me NO Address. + 1 
— Address — Address 
ES 





SET PAGE PROG. MODE 





Vpp = 12.5 +0.3V, Voc = 6.25 + 0.25 V 


NO Last YES 
Address ? 
E 


Program tpw = 50 us t 5% YES 
SET READ MODE 
NO Last Voc =5.01+0.5V, Vpp = Voc 
Address ? 


YES READ NOGO 


_ SET PROG. RESET | All Address 
Vpp = Voc = 6.25V + 0.25 V ae 
| | ( END ) FAIL 


SET WORD PROG. /VERIFY MODE 
Vpp = 12.540.3V, Voc =6.25+ 0.25 V 


V 
A 


(FC.OPP.HN27C4001) 
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HN27C4001 Series 





@ OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode Byte Program Mode 
Program Data Latch | Page Program ae — 


cL a a Se — 


wre 
AO, A2 ae xh 


| Data in 
V aug Stable 
PP 
Vpp 
Vec 
--/'Vcs 
bar + 1.25 


OE Viq 


Vit 


(TD.OPP.HN27C4001) 
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HN27C4001 Series 


m@ ERASING THE HN27C4001 : | | on 

The Hitachi HN27C4001 Ceramic DIP saeiaee allows the device to be erased - exposure to ultraviolet light 
of 2537A. All of the data is changed to "1" after this erasure procedure. The minimum integrated dose (UV 
intensity x exposure time) for erasure is 15 W-sec/cm?. . | 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


a HN27C4001 SERIES IDENTIFIER CODE 


ime “Thame ee re ee te ee 
ManufacurerCode |v, | 0 | 0 | o | o|o|1|1|1 | o 
coweecate [vy lo fo fs fofofolelol x 


Notes: 1. Veg = 9-0 Vt 10% 
| 2. A,=12.0V+0.5V 
3. A. -A,, A, oie» CE, OE = Vie 
4 


X= Don't Care 


m HN27C4001TT/RR RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C4001TT/RR packages, please make the following screening (baking without 
bias) shown below: 


Program and 
Verify with 
Programmer 


_ Bakeat 
125 to 150°C 


for 24 to 48 hrs 





(RSC.EPROM) 
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NONVOLATILE MEMORY DATA BOOK 


Section Five 


Mask ROM 
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HN62321 Series 
HN62331 Series 


1M (128K x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62321/HN62331 Series is a 1-Megabit CMOS 
Mask Programmable Read Only Memory organized as 131,072 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high speed 
provides enough capacity and high performance to be used as a 
character generator in laser printers. 

Hitachi's HN62321/HN62331 Series is offered with pinouts in 28- 
pin Plastic DIP and 28-lead Plastic SOP packages. 


m@ FEATURES 
¢ Single Power Supply: 
Vog = 9 V + 10% 
¢ Fast Access Times: 
120/150/200 ns (max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 
¢ Byte-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 


@ ORDERING INFORMATION 


Type No. 


HN62331P-12 28-pin 
HN62321P-15 Plastic DIP 
HN62321BP-20 (DP-28) 


HN62331F-12 28-lead 
HN62321F-15 Plastic SOP 
HN62321 BF-20 (FP-28DA) 





m PIN DESCRIPTION 


Pin Name Function 
A,- Ai, Address 
D,- D, Output 

CE Chip Enable 

Voc Power Supply 
ee Ground 
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(FP-28DA) 


@ PIN ARRANGEMENT 


HN62321/331P Series 
HN62321BP Series 
HN62321/331F Series 
HN62321BF Series 


2 
TOP VIEW. 


OOnN a aA hk OND — 


(PinD28.HN62321/331) 
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HN62321/HN62331 Series 


m BLOCK DIAGRAM 


3-State 


AO | 
: Address Output 
Buffer : Buffer 
A16 - 
CE _ (BD.HN62321/331) 





Item 3 | _— Value Unit 
Supply Voltage ' | -0.3 to +7.0 V 


~ Terminal Voltage ' 


Operating Temperature Range a 0 to +70 °C 


Storage Temperature Range -55 to +125 °C 


Temperature Under Bias -20 to +85 aC 


Notes: 1. With respect to V,.. 


™ CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Input Leakage Current 3 I, bef 10. | 
=e 


Test Condition 
Viy =O toV,, 
CE = 2.2'V, Vip = 0 to Veg 


Operating V,,, Current ] Veg = 5-5 V, Iooyr = O MA, tao= Min. 


em 
Standby V,,, Current | = | 30) | BAL v. = 5.5 V, CE>V,,-0.2V 
, 


Output Leakage Current | 


le 
Output Voltage Veg f 24]; - | lon = 205 pA 
| Ly = 3-2mA 


4 
Notes: 1. HN62331 Series is V,, = 2.4 V (min.) and V,, = 0.45V. (max.). 


< 
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HN62321/HN62331 Series 


m@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, V., = 0 V, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: HN62321 Series: HN62331 Series: 
0.8V/2.4V 0.45V/2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


ee 
tom Symbol Win. | Max. | Min. [ Max. | Min. [| Max. | Uni 


peed Gyo Tine | ty | reo] - | 180 | - [a0] - | ne 
Address Access Time: | tage. It Sf 120: || 4 ISO. | 1) 2001 ns 
CEAccess Tine | tee | - | 120 | - | 150 | - | 200 | me 
posressoramge =” | ™ |? | Let Let 
Address Change. 

aa 
from CE 


Ewowmaninz [fst - [| -[e|-[s 


Notes: 1. ty, defines the time at which the output becomes an open circuit and is not referenced to 
output voltage levels. : 


m@ READ TIMING WAVEFORM 


tre | 


tpHA 
= taa 
CE 
Data Out High Z , ‘al Data Out Valid Xx” High Z 
(TD.R.HN62321/331) | 


Note: 1. — ty, tp. are determined by the faster time. 
ta,» toe are determined by the slower time. 
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HN62321E Series 
1M (128K x 8bit) Mask ROM 


_™ DESCRIPTION | 
The Hitachi HN62321E Series is a 1-Megabit CMOS Mask | 
Programmable Read Only Memory organized as 131,072 x 8-bit. 
The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high speed 
provides enough capacity and high performance to be used as a 
_ character generator in laser printers. 7 
Hitachi's HN62321E is offered with pinouts in 28-pin Plastic DIP 
and 28-lead Plastic SOP packages. | | 


m@ FEATURES 

¢ Single Power Supply: 
Vog = 5 Vt 10% 

¢ Fast Access Time: 

__200 ns (max) 

* OE Access Time: 
100 ns (max) 

¢ Low Power Consumption: | | | 
Active Current: 100 mW (typ) - (FP-28DA) 

* Byte-Wide Data Organization 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs , —— 
28-pin Plastic DIP | 
28-lead Plastic SOP 





HN62321EP Series 
HN62321EF Series 


@ ORDERING INFORMATION 


HN62321EP-20 200 ns - 28-pin Plastic 
HN62321EF-20 28-lead Plastic — 






OOAN OA A GDN — 


TOP VIEW 


m@ PINDESCRIPTION | 


Pin Name. | Function 





AA Address _ _ 
, : (PinD28.HN62321E) 
D,- D, Output 
OE Output Enable 
| Veo _ Power Supply 
V 


a8 _ Ground 


| , HITACHI 
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HN62321E Series 





™@ BLOCK DIAGRAM 


3-State 
Output 
| Buffer 


(BD.HN62321E) 





@ ABSCLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 
Supply Voaitage ' Pn Nees i -0.3 to +7.0 V 


Terminal Voltage ' -0.3 to V., + 0.3 V 


Voc 
Operating Temperature Range 0 to +70 °C 
T sre 
T 


Storage Temperature Range ~~ ae — 55 to +125 °C 
Temperature Under Bias -20 to +85 °C 


Notes: 1. With respect to V... 


™@ CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


~ Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Item | Symbol | Min. | Max. | Unit | Test Condition 
Input Leakage Current | 1, | - | 10 | pA | Vy=0to Vi, | 
Output Leakage Current fii, ee tO AL OE = 2.2V, V.,, = 0 to V,, 
Operating V,,, Current p= | 50 | mA Veg = 5-5 Vy lpour = 0 MA, t= min. 
Input Voltage ‘a : 

fae 08 |v 
Output Voltage | Vy | 24 |  - | Vo | to =-205 pA 


< 





< 
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HN62321E Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.8V/2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig sapashenesh. 


¢ Input/Output Timing Reference level: 1.5 V 


Item [Symbol] Min. | Max. | Unit 
Read Cycle Time | tye | 200] - | ns 
Address Access Time ora ns 
OE Access Time fi tee), =) A008 ns 


Output Hold Time from ns 
‘ Address Change 

Output Hold Time ns 
from OE 

OE to Output i in High Z too! {| —_{ 100 ns 
OE to Output in Low Z | tye | 10] - | ns 


Note: 1. t,,, defines the time at which the output becomes an open circuit and is not referenced to 
output voitage levels. 


™@ READ TIMING WAVEFORM 


RC 


toHA 


tonz 


DataOut — ll OK XK Data Out Valid mgiZ 


(TD.HN62321E) 


Note: 1. — ty,» toy. are determined by the faster time. 
tan» tp. are determined by the slower time. 
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HN62321A Series 
HN62331A Series 


1M (128K x 8-bit) Mask ROM 


™@ DESCRIPTION ? 

The Hitachi HN62321 A/HN62331A Series is a 1-Megabit CMOS 
Mask Programmable Read Only Memory organized as 131,072 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high speed 
provides enough capacity and high performance to be used as a 
character generator in laser printers. | 

Hitachi's HN62321A/HN62331A Series is offered in 
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP 
and 32-lead Plastic SOP packages. This allows socket replacement 
with Flash Memory and EPROMs. 


@ FEATURES 
¢ Single Power Supply: 
Vocg = 9 Vt 10% 
« Fast Access Times: 
120/150 ns (max) 
e Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 pW (typ) 
¢ Byte-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Byte-Wide EPROM. 
Flash and EPROM Compatible 
¢ Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 


@ ORDERING INFORMATION 








HN62331AP-12 ~ 32-pin Plastic DIP 
HN62331AF-12 120 ns 32-lead Plastic SOP 


ys Ne 


HITACHI 
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(FP-32D). 


@ PIN ARRANGEMENT 


HN62321AP Series 
HN62331AP Series 


~ HN62321AF Series 


HN62331AF Series 


(PinD32.HN62321A, 331A) 














HN62321A/HN62331A Series — 


@ PIN DESCRIPTION | 3 ee | * 
Pin Name Function | 

Ay-Aig Address 

D, - D, | Output 
CE | Chip Enable 
OE Output Enable 
Voc Power Supply 
Vex Ground 


“NC No Connection 


@ BLOCK DIAGRAM 





AO | 3-State DO 
Address Output 
Buffer | Buffer 
A16 D7 
CE 
OE 
(BD.HN62321A,331A) 
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— HN62321A/HN62331A Series 


™@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 


ae ae 
Operating Temperature Range Ts °C 
Storage Temperature Range i an =¢ 
Temperature Under Bias Teas °C 


Notes: 1. With respect to V... 


™ CAPACITANCE 
(Veg = SV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


m@ DC ELECTRICAL CHARACTERISTICS FOR REAd OPERATION 


(Veg = SV + 10%, Ve, = 0 V, T, = 0 to 70°C) 
Test Condition 
0 | pA | V=O0toV,, 
O | pA | CE=22V, V,,,=0to V,, 
co = 5:5 Vy Igguy = 0 MA, t= Min. 


Item Symbo 


Cc 


—, 


Input Leakage Current 


tS) 


owt, 


Output Leakage Current 


. 
> 
< 


Operating V,,. Current 


i a 
oo Oa 
to | = | 10 | 
Standby V,,. Current | tg =f > | 80 | BA | Vi, =5.5 V, CE2V,,-0.2V 
Output Voltage Vou Lea Se Ne lon = 7-205 pA 


Notes: 1. HN62331A Series is V,, = 2.4V (min) and V,, = 0.45V (max). 
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HN62321 A/HNG62331A Series — — | 





™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, Vo, = OV, 19% 0 to 70°C) 


Test Conditions a a ee : 
¢ Input pulse levels: | “HIN62921A Series: HN62331A Series: 
| - 0.8V/24V 0.45V/2.4V 
¢ Input rise and fall times: | ~ $10ns. 
* Output load: | 1 TTL Gate + -CL= = 100 pF (Including jig Capacitance) 
. Input/Output vine Reference level: 15V - | 


tem : ‘ — i _| Symbol Pi | a Unit 
ReadCycleTime ~ ft te | 120° 150] - | ns — 
_ Address Access Time | ee cee ns 
CE Access Time _ ace | | 120] - | 150. ns. 
OE Access Time. | te | - | 60 | - | 70 | ns 


Output Hold Time fom | ns 
| Address Change - a 





Output Hold Time from CE. i: ae Pe Ob we. | ns 
Output Hold Time from OE Tien Oe Oe | ns 
CE to Input in High Z © Ht’ | - | 60 [ - | 70 | ns 
OE to Input in High Z Cea | oe OO 90r ns 
CE to Output in Low Z Pee et ee WO eS ns 
OE to Output in Low Z ter | 5 | - | 10] - | ns 


Note: 1.  t),, and t,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 


M@ READ TIMING WAVEFORM 





tro 
: rs DHA 
a ny, . 
CE } | | 
OE 





_ Data Out ene. — ARE XK Data Out Valid PA°6 High Z 


Note: Tig: Aaa tad. are determined by the faster time. NON ey 


taa> taces toe are determined by the slower time. 
3. top» to, are determined by the slower time. 
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HN62412 Series | . 
HN62422 Series 


2M (128K x 16-bit) and (256K x 8-bit) Mask ROM 


@ DESCRIPTION | 

The Hitachi HN62412/HN62422 Series is a 2-Megabit CMOS 
Mask ROM organized as 132,072 x 16-bit and 262,144 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62412/HN62422 Series is packaged in 40-pin Plastic 
DIP and 44-lead Plastic QFP packages. 


@ FEATURES 

¢ Single Power Supply: 

Vog = 5 V + 10% (HN62412) 

Vog = 9 V + 5% (HN62422) 
¢ Fast Access Times: 

150 ns/200 ns (max) 

e Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 

e User Selectable Organization: 
128K x 16-bit (Word-Wide) 
256K x 8-bit (Byte-Wide) 
Switchable with BHE pin 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

¢ Packages: 
40-pin Plastic DIP 
44-lead Plastic QFP 





@ ORDERING INFORMATION 


HN62422P-15 150 ns 40-pin Plastic DIP 
HN62422FP-15 44-lead Plastic QFP - 
finccviorpco | wore | Pan 
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HN62412/HN62422 Series 


m@ PIN DESCRIPTION 


Pin Name | Function 
A, - Aj, | Address 
A, | Address (Word-Wide) 
D, - D,. Output 
CE. ~ Chip Enable 
OE : Output Enable 
BHE Byte Enable 
Voc Power Supply 
Vax Ground 
NC No Connection 


™@ BLOCK DIAGRAM 


AO 3-State 
Address Memory Output 


Buffer Array 
A16 - 
cE So sien a 


hd oe: 
ayy ——_ No 
OE , pee : | 


Notes: 1. *:A,, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) . 
When BHE is low, D,, - D, are in high impedance states. 
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DO 


D15/(D7) 


(BD.HN62412, 422) 
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HN62412/HN62422 Series 


@ PIN ARRANGEMENT 


HN62412P Series HN62412FP Series 
HN62422P Series HN62422FP Series 


A4 A5 A6 A7 NC NC A8 AQ A110 A11 A12 


UE 
44 43 42 41 40 39 38 37 36 35 34 


DIP 


TOP VIEW 44-LEAD 


QFP 
TOP VIEW 


1 
2 
3 
4 
5 
6 
7 
8 


29 (1D15/(A-1) 26(C] D15/ A-1 


D9 D2 D10 D3 D11 NC Voc D4 D12 DS D13 


(PinD40.HN62412, 422) (PinQ44.HN62412, 422) 
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HN62412/HN62422 Series 


m ABSOLUTE MAXIMUM RATINGS  _- _ 
All Input and Output Voltage’ ae ee V 
Operating Temperature Range | Top | tO 7O °C 
Storage Temperature Range ee OR ae 8G 
Temperature Under Bias | °C 


Note: 1. Relative to V,.. 


m CAPACITANCE | 
(Veg = BV + 10%?, Ve, = OV, T, = 25°C, V,, = OV, f = 1MHz) 


Input Capacitance’ 





Output Capacitance’ 
Note: 1. This parameter is sampled and not 100% tested. 
2. HN62422 Series is 5V + 5%. 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%!, Veg = OV, T, = 0 to +70°C) 


Item es Sabet [Waa] Typ] eT Unit. | Test Condition 

Input Leakage Current Poe ft = [10 | HA | Viy=O9toV o, 

| - | 10 | pA [CE=2.2V,V,,,=0to Vo, 

F = | 50 | mA | V,, = 5.5 V, lnqur = 0 MA, ta =min 
edad : Voc = 5-5 V,CE 2 V,, - 0.2V 


Output Leakage Current 
Active Current 


Pe 
ie 
joo 
Standby Current _ 
Input Voltage 
Me 


Output Voltage 


Note: 1. HN62422 Series is 5V + 5%. 
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HN62412/HN62422 Series 





™ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
_ (Veg = BV + 10%2, Veg = OV, T, = 0 to +70°C) 


Test Conditions 

¢ Input pulse levels: 0.45 to 2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


| HNezwz2 | HNG2412 
item Symbol| Min. | Max. | Min. | Max. | Unit 
Read Cycle Time | tae | 150] - | 200] | ns 
Address Access Time | ty | - | 150 | - | 200 | ns 
Chip Enable Access Time | tice | - | 150 | - | 200 | ns 


Output Enable Access | 70 100 ns 
Time 


Output Hold Time from ns 
Address Change 

Output Hold Time from ns 
Chip Enable 

Output Hold Time from ns 
Output Enable 

Output Hold Time from ns 
BHE 

Chip Enable to Output tis 70 70 ns 
in High-Z ' | 

Output Enable to Output 70 70 ns 
in High-Z ' 


Chip Enable to Output ns 
in Low-Z 


Output Enable to Output 3, ns 
in Low-Z 
BHEt» OupuiniowZ | we [| - | 10] - | me 


Note: 1. ty» toyz and t,,, are defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 
2. HN62422 series is 5Vt 5% 
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HN62412/HN62422 Series —— 


m READ TIMING WAVEFORM | 
Word Mode (BHE = V,,) or Byte Mode (BHE = V, ) 


| | tre | 


toHA 
_ 7 : 
CE | | a 
" Cte an 
| toiz 
Data Out ae , xx Data Out Valid ¥”) algne 


; , (TD.R.HN62412, 422) 
Note: 1. — tyaa> toc» too are determined by the faster time. 


tans tace» toe are determined by the slower time. 
3. tap, toy are determined by the slower time. 


Word Mode/Byte Mode Switch 







A. High Z High Z 
BHE | | 

Dz to Do x, Data Valid 
D15 to Dg XKXKY) e4 Data Valid 


tBHz tBHE 
(TD.R1.HN62412, 422) _ 


Note: 1. If CE and OE are enabled, A,, to A, are valid. eee 
2. D,,/A-1 pin is in the output state when BHE is High, CE and OE are enabled. Therefore, 
the input signals of opposite phase to the output must not be applied to them. 
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HN62442B Series ————_—— Preiiminary 


2M (128K x 16-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62442B is a 2-Megabit CMOS Mask 
Programmable Read Only Memory organized as 131,072 x 16-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
_ high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62442B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 40-lead Plastic SOP packages. The HN62442B 
is also packaged in a 44-lead PLCC and a 44-lead Plastic QFP. 


m@ FEATURES 
¢ Single Power Supply: 
Vog = 5 V £ 10% 
¢ High Speed Access Time: 
100 ns (max) 
* Low Power Consumption: 
Active Current: 150 mW (typ) 
Standby Current: 5 uW (typ) 
¢ Word-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Word-Wide EPROM Pinout 
¢ Packages: 
40-pin Plastic DIP 
44-lead PLCC 
_ 44-lead Plastic QFP 
40-lead Plastic SOP 


@ ORDERING INFORMATION 


Type No 


HN62442BP-10 100 ns 40-pin Plastic DIP 
HN62442BCP-10 44-lead PLCC 











(FP-40D) 






HN62442BFP-10 100 ns 44-lead Plastic QFP 
HN62442BFA-10 100ns 40-lead Plastic SOP 
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HN62442B Series 





m PIN ARRANGEMENT - 


HN62442BP Series HN62442BCP Series | 


Di3 D14 D15 CE NC NC VCC NC A16 A15 A14 


44-LEAD 
PLCC 


TOP VIEW TOP VIEW 


18 19 20 21 22 23:24 25 26 27 28 
OULU LL WLW 


D3 D2 D1 DO OE NC AO Al A2 A3 A4 
(PinQ44.HN62442B) 


HN62442BFP Series 
D13 D14 D15 CE NC NC VCC NC A16 A15 A14 


44-LEAD 
QFP 
TOP VIEW | TOP VIEW 


23 
12 13 14 15 1617 18 19 20 21 22 
UL LL LL 


D3 D2 Di DO OE NC AO Al A2 A3 A4 


- (PinT240.HN62442B) , (PinQ44.HN62442B1) 





| HITACHI 
5-18 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 * (415) 589-8300 


Ha ie has tl et ett ita cde bi lite lati wndeeanminaean ain 4 


HN62442B Series 


m@ PIN DESCRIPTION 


Pin Name | Function 
A, - Ai, Address 
D, - D,; _ Output 
CE Chip Enable 
OE Output Enable 
Voc Power Supply 
Vgc Ground 
NC No Connection 


m@ BLOCK DIAGRAM 


DO 


AO 3-State 
_ Address Output 


Buffer Buffer 


A16 D15 





(BD.HN62442B) 
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HN62442B Series —— 


- ™@ ABSOLUTE MAXIMUM RATINGS | | 

All Input and Output Voltage ' MM 

Operating Temperature Range °C 

Storage Temperature Range °C 
T | 


Temperature Under Bias -20 to +85 °C 


Note: 1. Relative to V,.. 


™@ CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = OV, f = 1MHz) 












Item | 
Input Capacitance’ 





Note: 1. This parameter is sampled and not 100% tested. 


Output Capacitance' 





™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION | 
(Veg =5V +t 10%, Mies =0 V; T, =0 to 70°C) . 


item [Symbol | Min. | Typ. [| Max. | Unit | Test Condition 

Input Leakage Current hoof 7 ft 10 | BA | Vy = 0 to Veg 

Output Leakage Current Eile, Seach = tO |) aA CE = 2.4V, Vayp= 0 to Veg 
Operating V.,, Current le |.- | > [100 Veg = 5.5 V, IDour= OMA, tao = Min. 
Standby V,, Current i lee. Je eee) 80.) aA! Vog = 5.5 V, CE 2 V,,- 0.2V 

Output Voltage Vor | 24 | - | - | VY | l= -400HA 
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- HN62442B Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = SV#10%, Veg = OV, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.45 /2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: -1TTL gate + CL = 100pF (including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


Item Symbol | Min. | Max. | Unit 
Address Access Time Poth, f= 100 | ns 
Chip Enable Access Time tee cle Iu 100. | ns 
Output Enable Access Time Pete ff 88.4 ns 
Output Hold Time from ns 
Address Change 

Output Hold Time from ns 
Chip Enable 

Output Hold Time from ns 
Output Enable 

Chip Enable to Output hes ns 
in High-Z ' 

Output Enable to Output 40 ns 
in High-Z ' 

Chip Enable to Output LG ns 
in Low-Z 


Output Enable to Output ns 
in Low-Z 


Note: 1. t,,,andt,, are defined as the time at which the output becomes an open circuit 
and are not referenced to output voltage levels. 
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HN62442B Series 


@ READ TIMING WAVEFORM 





tre 
) | DHA 

aes TAA | 

CE | | 

tpHco— 
OE 
[tee Be 
touz 
High Z VGA, — NAN High Z 
Data Out 3 KXXK Data Out Valid KX) 
Notes: 1. — tyuastouc» too are determined by the faster time. 
aa tace» tog are determined by the slower time. 
3. typ» to, are determined by the slower time. 
| (TD.R.HN62442B) 
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HN62302B Series — 


2M (256K x 8-bit) Mask ROM 


i DESCRIPTION 

The Hitachi HN62302B is a2-Megabit CMOS Mask Programmable 
ROM organized as 262,144 x 8 bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62442B is offered with JEDEC-Standard pinouts in 
32-pin Plastic DIP and 32-lead Plastic SOP packages. 


m FEATURES \ 
¢ Single Power Supply: 
Veco = 5 Vt 10% 
¢ Fast Access Times: 
170 ns/200 ns (max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 
¢ Byte-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Byte-Wide EPROM 
¢ Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 


@ ORDERING INFORMATION 


Type No 
HN62302BP-17 170 ns 32-pin Plastic DIP 
HN62302BF-17 170 ns 32-lead Plastic SOP 














HITACHI 








(DP-32) 


@ PIN ARRANGEMENT 


HN62302BP/BF Series 
HN62302BP/BF Series 


TOP VIEW 


(PinD32.HN62302B) 
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_ HN62302B Series 


m@ BLOCK DIAGRAM 


AO | 3-State” ~ 
Address Output 
Buffer } Buffer 
A17 
CE 
OE 





(BD.HN623028) 


m@ PIN DESCRIPTION 


Pin Name Function 
A, - A, Address 
D,-D, Output 

CE Chip Enable 
OE Output Enable 
Voc | Power Supply 
Vig Ground 
NC No Connection 


@ ABSOLUTE MAXIMUM RATINGS 


All Input and Output Voltage ' V 

Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias °C 


Note: 1. Relative to V... 


m CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = OV, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Note: 1. This parameter is sampled and not 100% tested. 
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HN62302B Series 





™ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Veg = OV, T, = 0 to +70°C) 


Item [ Symbot | Min. | Typ. | Max. Unit | Test Condition 

Input Leakage Current ‘ P= {= | 10) | pA Viy =0 to Ve, 

Output Leakage Current Foto | = f= [ 10 | pA | CE = 2.2 V, Vy, = 0 to V,, 
Le 


Operating V,, Current s mA | V,, = 5.5 V, ID, = 0 mA, t,,=min. 


Standby V,,, Current Ee es | 30 | pA | Veg = 5.5 V, CE 2 V., - 0.2V 
Input Voltage 


Output Voltage V 


< 


< 


08 | Vv 
cea 


ly, = 1.6 mA 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Veg = OV, T, = 0 to +70°C) 


Test Conditions 


¢ Input pulse levels: 0.8/2.4V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Reference level for measuring timing: 1.5 V 


HN62302B-17 | HN62302B-20 | Test 
ter on a Cn 


READ Cycle Time ns 


Address Access Time eae 


Chip Enable Access Time a 


AC 
Output Hold Time from 


Address Change 


mk: 
Output Hold Time from ta 

Chip Enable 

Output Hold Time from 

Output Enable 


ns 
ns 


Output Enable Access 
Time 


ee ee 
~“ 
olala 
= 
” 


Chip Enable to Output lee 70 70 ns 
in High-Z ' 
Output Enable to Output 70 70 ns 
in High-Z ' 

ns 


Chip Enable to Output 10 

in Low-Z 

Output Enable to Output | ty, 10 10 ns 
in Low-Z 


Note: 1. 





toyz and ty, are defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN62302B Series 





mM READ TIMING WAVEFORM 





Die. | . tac = 
_ a | toHa 
= | taa 
CE | 
toLz 


OE 


toiz = | 
High Z XI VAN. High Z 
Data Out 3 OX Data Out Valid KX) g : 


(TD.R.HN62302B) 


Note: 1. — tyuas toc» too are determined by the faster time. 
taa> tace» tog are determined by the slower time. 
3. ty» to, are determined by the slower time. 
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HN62414 Series 
HN62434 Series 


4M (256K x 16-bit) and (512K x 8-bit) Mask ROM 


@ DESCRIPTION 

The Hitachi HN62414/HN62434 Series is a 16-Megabit CMOS 
Mask Programmable Read Only Memory organized as 262,144 x 
16-bit and 524,288 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62414/HN62434 Series is offered with 
JEDEC-Standard pinouts in 40-pin Plastic DIP and 40-lead Plastic 
SOP packages as well as 44-lead Plastic QFP and TQFP, 48-lead 
Plastic SOP and 64-lead Plastic QFP packages. 


m@ FEATURES 

¢ Single Power Supply: 
Vog = 5 Vt 10% 

¢ Fast Access Times: 
150 ns/170 ns/200 ns (max) 

¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 ywW (typ) 

e User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

e Pin Arrangements: 
JEDEC Standard 

¢ Packages: 
40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP | (TFP-44) 
44-lead Plastic TQFP 
48-lead Plastic SOP 
64-lead Plastic QFP 


(FP-40D) 





(FP-64B) 
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HN62414/HN62434 Series 
M@ ORDERING INFORMATION | 7 


Type No | 


HN62434/414P-15 40-pin Plastic 
HN62434/414P-17 DIP (DP-40) 
HN62434/414P-20 
HN62434/414FA-15 
HN62434/414FA-17 
HN62434/414FA-20 
HN62434/414FP-15 
HN62434/414FP-17 
HN62434/414FP-20 
HN62434/414TFP-15 
HN62434/414TFP-17 
HN62434/414TFP-20 
HN62434/414F-15 
HN62434/414F-17 
HN62434/414F-20 
HN62434/414FS-15 
HN62434/414FS-17 

HN62434/414FS-20 



































40-lead Plastic 
SOP (FP-40D) 








44-lead Plastic 
QFP (FP-44A) 











44-lead Plastic 
TQFP (TFP-44) 








48-lead Plastic 
SOP (FP-48DA) 






64-lead Plastic 
QFP (FP-64B) 





m@ PIN ARRANGEMENT | 
HN62414/434P Series __HN62414/434FA Series 





40-LEAD 
SOP 


TOP VIEW VSS TOP VIEW 


(PinD40.HN62414,434) (PinT240.HN62414,434) 
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48-LEAD 
SOP 
TOP VIEW 


Note: 

Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. 





= 
QO 
|=-+- 0O0O0ONO Of WD = 





HN62414/HN62434 Series 


m@ PIN DESCRIPTION 


Pin Name Function 
A, - Aj, Address 
A, ‘ Address. (Word-Wide) 
D, - D,, Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Vig Power Supply 
Va Ground 
NC No Connection 


(PinT248.HN62414,434) 


44-LEAD |_| BHE 
QFP and TQFP 
TOP VIEW | NC 








D9 [] 12 
D2 r73413 
D10 4 14 
D3 [[} 15 
D111] 16 
NC [] 17 


io 8) 
_ 
ce 
© 
> 


D4 L419 


oO 
N 
a 

N 
- 
a) 
(PinQ44.HN62414,434) 
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¢ 


HN62414/HN62434 Series 





m PIN ARRANGEMENT (cont.) — 


HN62414/434FS Series 


ONO AR ON — 


64-LEAD 
QFP 


TOP VIEW 


391) D15/A-1 


— (PinQ64.HN62414,434) 





™@ BLOCK DIAGRAM 








AO 3-State . 


Output 
Buffer 















Address 


Memory Hex/ 
Buffer 


Array Byte 


Ai7 D15/(D7) 


ae 
BHE 
(a-1)" | 
wae (BD.HN62414,434) 
OE 
Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V, : 8-bit (D_ - D,) | | : 
When BHE is low, D,, - D, are in high impedance states. 


Sf ee « HITACHI oe a 
5-30 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 


Nectar watt A Deitel dandedT GAN SMEED AME ae natal ME Sa Mo MAL SM IN EA Sh SR lad Eh AMIEL at MS ei dd ad ala nasler lh le Bede ke ea bl wi dll Solent 2 saoa io ie a dd cole te oe dU ate de nara dees dan doen Leaky dad aie Ida Mags aL A Miah A AUN tee ARCO LS taeda te de bbb ee 





HN62414/HN62434 Series 


@ ABSOLUTE MAXIMUM RATINGS 


Terminal Voltage ' V 

Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias °C 


Notes: 1. With respect to V... 


™ CAPACITANCE 
(Vig = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


™ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Item | Max. | Test Condition 

Input Leakage Current li E10: Vin = 9 tO Vo, 

Output Leakage Current ls CE = 2.2V, Vy, = 0.10 Veg 
Operating V,,, Current loc | 50 Veg = 5:5 .V, Iooyr = 0 MA, t= Min. 
Standby V,, Current | 30 Voc = 5.5 V, CE 2 V,,-0.2V 


ce 
5 c 
<| </</</5/ 5/5/15] 5 





Input Voltage : Voct+0.3 
Vie | 08 
Output Voltage Von poe lon = 7205 pA 
Vo. Ly = 1.6 mA 
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HN62414/HN62434 Series —— 


mM AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vi, = 5V + 10%, Veg = 0 V, T, = 0 to 70°C) = 


- Test Conditions 
¢ Input pulse levels: 0.8V/2.4V 
¢ Input rise and fall times: | <10 ns | 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


+ Input/Output Timing Reference level: 1.5 V 


ton yl i Wa WW] 
Rendon | te |] [FO] [ee] 
Address Access Time ae eS 150 p= | 170: | = | 200 | ns 
CE Access Time t Be 150 Ee 170 } > | 200 - ns 
OE homes Tie | te | |] | | | 106 | a 
SHE hecss Tine [we | | 150] | 70] — | 200 [ ws 
Output Hold Time from ns 
rosemcrage” | ™ | OT Le 
se EPP 
from CE 
roe fT ets 
from OE 

Output Hold Time phe} Of fet foto | ns 
from BHE 

CE to Output in High Z' tee eee fs |). WO esl 0k ns 
OE to Output in High Z' Pita | et WO |) Oe | 0 | ns 
BHE to Output in High Z' (tee ee Oe he ee OL ee ao = ns 
CE to Output in Low Z ke | 1G) =) ao = | ao | ns 
OE to Output in Low Z i AOE Ae a | ns 
BHE to Output inLowZ | t,,, ea Teas! ee ns 


Note: 1. — toyz» toyz, and t,,,, are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 
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HN62414/HN62434 Series 


m@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,,) or Byte Mode (BHE = V, ) 
















tro. 
Address 
DHA 
CE 
OE 
| High Z RX -, NXN High Z 
Data Out OxXK Data Out Valid XX) 
(TD.R.HN6241 4,434) 
Note: 1. — tyyua> toc» toyo are determined by the faster time. 
tan» tace» toe are determined by the slower time. 
3. tur, to, are determined by the slower time. 
Word Mode/Byte Mode Switch 
High Z — HighZ 
A .1 
BHE 
D7 to Do Data Valid L Data Valid 
DistoDs | XX X Data Valid 
tgHz — teiz 
| (TD.R1.HN62414,434) 





Note: 1. CE and OE are enabled, A,,to A,are valid. ae 
2. OD,,/A,, pinis in the output state when BHE is high, CE and OE are enabled. There- 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62415 Series 
4M (256K x 16-bit) and (512K x 8-bit) Mask ROM 


—™ DESCRIPTION 

The Hitachi HN62415 Series is a 4-Megabit ( CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 x 8-bit. | 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62415 Series is offered with JEDEC-Standard 
pinouts in 40-pin Plastic DIP and 40-lead Plastic SOP packages as. 
well as 44-lead Plastic QFP and TQFP, 48-lead Plastic SOP and 44- 
lead Plastic TSOP packages. 


@ FEATURES 
¢ Single Power Supply: 
Veg = 5 Vt 10% 
_ © Fast Access Times: 
150 ns/200 ns (max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 
¢ User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: 
40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type I!) 


(FP-40D) 


(FP-48DA) 
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@ ORDERING INFORMATION 


Access Time 


Type No. 
HN62415P-15 
HN62415P-20 
HN62415FA-15 
HN62415FA-20 
HN62415FP-15 
HN62415FP-20 
HN62415TFP-15 


Package 
40-pin Plastic 
DIP (DP-40) 
40-lead Plastic 
SOP (FP-40D) 
44-lead Plastic 
QFP (FP-44A) 
44-lead Plastic 
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HN62415 Series 


HN62415TFP-20 
HN62415F-15 
HN62415F-20 
HN62415TT-15 
HN62415TT-20 


48-lead Plastic 
eek .. | ween 
a 44-lead Plastic 


TSOP (TTP-44D) 





@ PIN ARRANGEMENT 


HN62415P Series HN62415FA Series 


40-LEAD 
SOP 
TOP VIEW 


TOP VIEW 


(PinD40.HN62415) (PinT240.HN62415) 
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HN62415 Series 
m@ PIN ARRANGEMENT (cont.) 


HN62415F Series 


















@ PIN DESCRIPTION 


Pin Name | Function 
A,-A,, Address 
A, Address (Word-Wide) 
| D0. Output 
“SOP CE Chip Enable 
a OE Output Enable — 
BHE Byte Enable _ 
Vien Power Supply 
Viz Ground 
NC No Connection 






Note: 
Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. 





(PinT248.HN62415) 








HN62415FP Series 
HN62415TFP Series - 







44-LEAD 29 
QFP and TQFP og | 
TOP VIEW 


-“~=-" OON OO RON — 


(PinQ44.HN62415) 
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HN62415 Series 


m PIN ARRANGEMENT (cont.) 


HN62415TT Series 


44-LEAD 
TSOP 
TOP VIEW 


(PinT244.HN62415) 


m@ BLOCK DIAGRAM 


AO 3-State 


Address Output 
Buffer Buffer 


A17 D15/(D7) 
CE 
BHE 
(A-1) ' 


Bex (BD.HN62415) 
OE 





Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN62415 Series 





@ ABSOLUTE MAXIMUM RATINGS 


Item | — Value Unit 


Supply Voltage ' -0.3 to +7.0 V 


Terminal Voltage ' ——e -0.3 to V,,+ 0.3. V 


Operating Temperature Range. 0 to +70 °C 
Storage Temperature Range Tes. -55 to +125 °C 


Temperature Under Bias 7 -20 to +85 °C 


Notes: 1. With respect to V... 


m@ CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = SV + 10%, V,, = 0 V, T, = 0 to 70°C) 
Test Condition 


Input Leakage Current | 10 | uA | V,, =0to V,, 
| 10) | pA | CE=2.2V, V4, =0t0 V, 
| 50 | 
| 30 


Output Leakage Current 
Operating V,, Current 
Standby V,,, Current 


as 
| ho 
| oe | 
| ts 
Input Voltage Va 
_ 
7 


Veg = 5:5 Vy Inoue = 0 MA, t,.= Min. 
Veg = 5:5 V, CE > Voc"0.2V 
LV.o+0.3 | V 
A 


< 


tds 


-Output Voltage 
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HN62415 Series 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 

* Input pulse levels: 08V/24V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


| HNezats-15 | HN62«15-20 | 
Iter Symbol] Min.| Max. | Min. | Max. | Unit 
Read Cycle Time pe age 


Address Access Time } - | 180] - | 200 | ns 
CE Access Time Bette ns 
OE Access Time | toe | - | 70 | - | 100— ns 
BHE Access Time | te | - | 150 | - | 200_ ns 
Output Hold Time from ns 
Address Change peel eet 
Output Hold Time pe f OP Pop ns 
from CE , 

Output Hold Time 7 bd ee oe ns 
from OE 

Output Hold Time be ee ey ns 
from BHE 

CE to Output in High Z' | toe | - | 70 | = | 70 | ns 
OE to Output in High Z' Ron ee SESE ns 
BHE to Output in High Z' | tee | - | 704 - | 70 | ns 
CE to Output in Low Z eS 5 ae eee ns 
OE to Output in Low Z | tor | 1} - | 10 | ns 


BHE to Output in Low Z 55 ee ee ns 


Note: 1. — toys» toyz, and t,,,, are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 
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HN62415 Series 


m™ READTIMING WAVEFORM _- 
Word Mode (BHE = V,,,) or Byte Mode (BHE = V,,) © 


trac 





Address 


| toHA 


tonz 


| 
a 


Ele 






ere XXK data vai REA 
Data Out. OXXK Data Valid | KY 
(TD.R.HN62415) 
Note: 1. — tiyua> touc toyo are determined by the faster time. 
tra» tace» tog are determined by the slower time. 
3. ty,» to, are determined by the slower time. _ 
Word Mode/Byte Mode Switch 
High Z | High Z 
A. 
'DHA 
BHE 
D7 to Do : | Data Valid | MX Data Valid 





Dis to Dg |X) COCK Data Valid 


taHz tBiz 
(TD.R1.HN62415) 


Note: 1. CE and OE are enabled, A,,to A, are valid. a 
2. D,,/A, pinis inthe output state when BHE is high, CE and OE are enabled. There- 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62444 Series 


4M (256K x 16-bit) and (512K x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62444 is a 4-Megabit CMOS Mask Programmable 
Read Only Memory organized as 262,144 x 16-bit and 524,288 x 8- 
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62444 is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 48-lead Plastic SOP packages. The HN62444 
is also packaged in a 44-lead Plastic TFP and a 44-lead Plastic 
TQFP. 


@ FEATURES 
¢ Single Power Supply: 
Veco = 5 V+ 10% 
¢ Fast Access Time: 
100 ns (max) 
e Low Power Consumption: 
Active Current: 150 mW (typ) 
Standby Current: 5 pW (typ) 
¢ User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: | 
40-pin Plastic DIP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 


Mm ORDERING INFORMATION 


Type No. 


HN62444P-10 40-pin Plastic DIP 
(DP-40) 


HN62444FP-10 44-lead Plastic QFP 
(FP-44A) 


(TFP-44) 
| (FP-48DA) | 















HITACHI 


BEEBE ATER OMEN BESTS ORT TO MOM TORT WPL TOT eT RTT vRD TT MST Tae TN EES 


SISNeT TCR Ee PMRSCRL LNT TOOCET O E OETSEOTTOe 








(FP-48DA) 
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HN62444 Series : 


@ PIN ARRANGEMENT 


HN62444P Series HN62444F Series _ 


TOP VIEW 


TOP VIEW 


Pins 11, 12, 13, 36, 37 and 38 are connected 


| to the inner lead frame. | 
(PinD40.HN62444) _(PinT248.HN62444) 


HN62444FP Series 
HN62444TFP Series 


_ 44-LEAD 
QFP AND TQFP 
TOP VIEW 


=~“ OONOOAWOND = 


(PinQ44.HN62444) 
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HN62444 Series 
m@ PIN DESCRIPTION 
Pin Name | Function 
A, - A,, Address 
A, Address (Word-Wide) 
Di. = Di, Output 
CE Chip Enable 
OE | Output Enable 
BHE Byte Enable 
Voc Power Supply 
Vis Ground | 
NC No Connection 
@ BLOCK DIAGRAM 
AO 3-State DO 
Address Memory ; Output 
Buffer Array 
Ai7 i D15/(D7) 
nai tt 
(A-1) S04 
OE Pe 
(BD.HN62444) 
Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,, : 16-bit (D,, - D,) 
BHE=V, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
HITACHI = 
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HN62444 Series 


= ABSOLUTE MAXIMUM RATINGS 


Item _— Value | Unit 


Supply Voltage ' -0.3 to +7.0 V 


_ Terminal Voltage ' [i 0. 3 to V,, + 0.3 V 


Operating Temperature Range 0 to +70 °C 


Storage Temperature Range — --55 to +125 xe 
_ Temperature Under Bias -20 to +85 °C 


Notes: 1. With respect to V,.. 


™ CAPACITANCE 7 
(Vig = SV + 10%, Ve = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Ve, = 0 V, T, = 0 to 70°C) 


Item | Symbol | Min. | Max. | Unit Test Condition 

Input Leakage Current, p= [| 10 | PAV, 0 to Vo, 

Output Leakage Current | | 10 | pA CE = 2.4V, Vuy, = 0 to Vo, 

Operating V,,, Current ls | 60 | mA | Veg = 5-5 Vy Ibour = 0 re tac= min. 
Standby V,,. Current | 30 | pA | V,,=5.5V, CE>V,,- 0.2V 


< 


0.45 
= 5 


r 


Output Voltage Ve 


Ld 
cd 
see 
Input Voltage PN Ree A Vo_+0.3 Zz 
[0.3 | 
| 24 
— 
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HN62444 Series 





™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = SV + 10%, V,, = 0 V, T, = 0 to 70°C) 


Test Conditions | 
¢ Input pulse levels: 0.45 V/2.4V 
¢ Input rise and fall times: <10ns 


¢ Output load: ; 1 TTL Gate + CL = 100 pF (Including jig capacitance) 
* Input/Output Timing Reference level: 1.5V 


em Symbol] Min. | Max. | Unit 
Read Cycle Time 100 aS ns 
Address AccessTime | t, | - | 100 | ns ; 
CE Access Time | tye | - | 100 | ns 
OE Access Time I Ae ed 8 I ns 
BHE Access Time Pee ee 100 | ns 
Output Hold Time from ns 
Address Change i a ie 
Output Hold Time pte | OP ns 
from CE 
Output Hold Time Sa ns 
from OE | 
Output Hold Time Sa ns 
from BHE 
CE to OutputinHighZ' | tor | - | 40 | ns 
OE to Output in High Z' tee | Os ns 
BHE to Output in High Z' | tee! | = of AO. | ns 
CE to Output in Low Z Fite ns 
OE to Output in Low Z ee | = ns 
BHE to Output in Low Z lage Oh, ee | ns 
Note: 1. ty te and t,,,, are defined as the time at which the output becomes an open circuit and 


are not referenced to output voltage levels. 
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HN62444 Series —— AAA A 


@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,.,) or Byte Mode (BHE = V,,) 


tro 





Address 


t DHA 


, toLz | 
OE 


| 
i 
i 






wae HighZ V —TIK\|_High Z 
Data Out — : YOOX Data Out Valid KX 
| (TD.R.HN62444) 
Note: 1. tyes touc» too are determined by the faster time. 
tan» tace» tog are determined by the slower time. 
3. ty,» tg, are determined by the slower time. 
Word Mode/Byte Mode Switch | 
High Z High Z 
A. : 
BHE 


Data Valid 


Dis to Dg Ds. {XK Data Valid 


tBHz tatz ~C«TDVRT.HING 2444) 


Note: 1. IfCEandOEareenabled,A,,toA,arevalid, = => 


2. D,,/A.,pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN62444B Series rene eee eee eee Preliminary 


4M (256K x 16-bit) Mask ROM 


@ DESCRIPTION 

The Hitachi HN62444B is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16 bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. | 

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 44-lead PLCC packages. The HN62444B is 
also packaged in a 44-lead Plastic SOP. 


m@ FEATURES 
¢ Single Power Supply: 
Veg = 5 VE 10% 
« Fast Access Time: 
100 ns (max) 
¢ Low Power Dissipation: 
Active Current: 150 mW (typ) 
Standby Current: 5 uW (typ) | 
¢ TTL-Compatible Inputs and Outputs (CP-44) 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Word-Wide EPROM Pinout 
« Packages: 
40-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic SOP 





@ ORDERING INFORMATION (FP-44D) 


Type No 


HN62444BP-10 100 ns 40-pin Plastic DIP 
HN62444BCP-10 100 ns 44-lead PLCC 
HN62444BFB-10 100 ns 44-lead Plastic SOP 


m@ BLOCK DIAGRAM 

























AO 3-State a 
Address Memory — Output 
Buffer Array Buffer 





a: 


(BD.HN62444B) 
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HN62444B Series 
_@ PINARRANGEMENT 


HN62444BP Series | HN62444BFB Series 





TOP VIEW 


(PinD40.HN62444B) (PinT244.HN62444B) 


HN62444BCP Series 


D1i3 D14 D1i5 CE NC NC VCC A17 A16 A15 A14 


m@ PIN DESCRIPTION 


Pin Name Function 
A,-A,, Address 
C6 | had 5 Output 
TOP VIEW ? CE Chip Enable 
OE Output Enable 
Ves : Power Supply 
, Vig Ground 
18 19 20 21 22 23 24 25 26 27 28 NC No Connection 


D3 D2 D1 DO OE NC AO Al A2 AS A4 


(PinQ44.HN62444B) 
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@ ABSOLUTE MAXIMUM RATINGS 


All Input and Output Voltage’ V 

Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias 2¢ 


Note: 1 


Relative to V... 


m@ CAPACITANCE 


(Vog = BV 


+ 5%, Veg = OV, T, = 25°C, Vy = OV, f = 1MHz) 


Input Capacitance 





Output Capacitance 
Note: 1. 


This parameter is sampled and not 100% tested. 


m@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Vog = SV 


Item 


Input Leakage Current I, 


Input Voltage 
Output Voltage Veg. 





+ 5%, Veg = OV, T, = 0 to 70°C) 


Typ. | Max. | Unit | Test Condition 
pA [Vy =0t0V 6 
CE = 2.4, Vaz = 0 t0 Veg 
MA 1V..=5.5V, loour = OMA, tag = min. 
| 30 | pA |V,, =5.5V,CE2V,, to -0.2V 
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HN62444B Series 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 5%, Veg = OV, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: . 0.45 / 2.4V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


eed | Test 
Item Symbol | Min. | Max. | Unit 
Read Cycle Time | tae | 100] - | ns 
Address Access Time Sty | > | 100 | ns 

Chip Enable Access Time Ptiees Ge a A007 ns 


Output Enable Access 
Time 


Output Hold Time from 
Address Change 


Output Hold Time from tae 
Chip Enable - 
Output Hold Time from 

Output Enable 


Chip Enable to Output t 
in High-Z ' 


Output Enable to oot touz 
in High-Z ' 

Chip Enable to one 7 faz 

in Low-Z 

Output Enable to Output to 

in Low-Z 


Note: 1. — toyz: toyz: are defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 


E 
rs) 

5 

” 


po 
” 
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HN62444B Series 


@ READ TIMING WAVEFORM 





trc 
tpHa 
CE 
OE 





High Z RX] — NXN High Z 
Data Out XX Data Out Valid KY 


TD.R.HN62444B 
Note: 1. — thus» tou» toyo are determined by the faster time. : 
2 


tans tace » tog are determined by the slower time. 
3.  tuz» to, are determined by the slower time. 
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HN62444BN Series ——___ Preliminary 
4M (256K : 16-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62444BN is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16-bit. 

_ The high density and high speed Nibble Access provide enough 

capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 44-lead PLCC packages. The HN62444B is 
also packaged in a 44-lead Plastic SOP. 


‘M@ FEATURES 
¢ Single Power Supply: 
Vee =5V+10% 
¢ Normal Access Time: 
120 ns (max) 
¢ Nibble Access Time: 
70 ns (max) 
¢ Low Power Dissipation: 
Active Current: 150 mW (typ) 
Standby Current: 5 pW (typ) 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: | 
JEDEC Standard Word-Wide EPROM Pinout 
¢ Packages: | 
40-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic SOP 





@ ORDERING INFORMATION 


Type Ne 


HN62444BPN-12 120 ns 40-pin Plastic DIP 
| | (DP-40) 












HN62444BCPN-12 120 ns 44-lead PLCC 
ae 

HN62444BFBN-12 120 ns 44-lead Plastic SOP 
a 
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HN62444BN Series 


@ PIN DESCRIPTION 


Pin Name Function 

A, - Aj Address 

D, - D,, Output 
CE Chip Enable 
OE Output Enable 
Van Power Supply 
V5 Ground 
NC No Connection 


@ BLOCK DIAGRAM 





AO 
Al 
A2 3-State oe 
Address Memory Nibble Output 
Buffer Array Decoder Buffer 
A17 pts 
oon Caner: 
OE —>¢ 
(BD.HN62444BN) 
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HN62444BN Series 


m@ PIN ARRANGEMENT 








HN62444BPN Series 





HN62444BFBN Series 







40-PIN 
DIP 
TOP VIEW 











44-LEAD 
SOP 
TOP VIEW 


(PinT244.HN62444BN) 





| ~ (PinD40.HN62444BN) 
HN62444BCPN Series 


D13 D14 D15 CE NC NC VCC AI17 A16 A15 A14 


44-LEAD 
PLCC 
TOP VIEW 


18 19 20 21 22 23 24 25 26 27 28 
UUW 


D3 D2 D1 DO OE NC AO Al A2 AS A4 


(PinQ44.HN62444BN) 
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HN62444BN Series 


@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value : Unit 


Supply Voltage’ -0.3 to +7.0 V 


All Input and Output Voltage' SS -0.3 to V+ 0.3 | 


Voc 
V, 
Operating Temperature Range Tapa 0 to +70 °C 
T 16 
T 


Storage Temperature Range a ae -55 to +125 °C 
Temperature Under Bias : -20 to +85 °C 


Note: 1. Relative to V... 


< 


™ CAPACITANCE 
(Veg = BV + 5%, Veg = OV, T, = 25°C, V,, = OV, f = 1MHz) 


Input Capacitance 


Output Capacitance 





Note: 1. This parameter is sampled and not 100% tested. 


™ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 5%, Veg = OV, T, = 0 to 70°C) 


Item | Symbol | Min. | Typ. | Max. | Unit | Test Condition ’ 

Input Leakage Current hf = f= | 10 | BA [My = Ot V 66 

Output Leakage Current ee ee CE = 2.4, V.,,,, = 0 to Vo, 
Operating V.,,. Current Ls Lead. =. 120 Voc = 5-5 Vi Lou = 0 MA, t,, = Min. 
Standby V,,Current | les, | - | - | 30 | HA |V,,=5.5V,CE2V,, to -0.2V 
Output Voitage Vou p24] - | - fv lon = 7400 pA 
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NOG Series 


@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 5%, Vg, = OV, T, = 0 to 70°C) 


Test Conditions oo | 
* Input pulse levels: | | 0.45 / 2.4V 
* Input rise and fall times: | <10ns 


~~ ¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 
¢ Input/Output Timing Reference level: 1.5V , 


: | | Test 
Item Symbol | Min. | Max. | Unit 
Read Cycle Time | ae ee ns 
Nibble Read Cycle Time two | 70 | - | ns 
Address Access Time Peg fe ee] eo ns 


Nibble Address Access Time See ee ns 
Chip Enable Access Time ce eS Ee ns 


Output Enable Access ns 

Time , 

Output Hold Time from to ns 

Address Change — 

Output Hold Time from baa ns 

Chip Enable | 

Output Hold Time from ns 

Output Enable 

Chip Enable to Output — oe ns 

in High-Z ' : 

Output Enable to Output ns 

in High-Z ' | 

Chip Enable to Output — | ns 

in Low-Z | 

Output Enable to Output 5 ae ns 
in Low-Z | 


Note: 1. — toyz, toyz» are defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 
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HN62444BN Series 


m@ READ TIMING WAVEFORM 


1) Normal Mode: 


tre 


tDHA 


tana | 
OE 
a 
=a OXXK Data Out Valid PRY TOA 


/ \ 
Ox Data Out Valid KX 


Data Out XX x 


| (TD.R.HN62444BN) 
Note: 1. — this» toc» too are determined by the faster time. 

2. tay» tace» tog are determined by the slower time. 
3. tury» to, are determined by the slower time. 


2) Nibble Mode: 


a) TT 
|. TF 


toHA 





TRARY val VR Wain A KX vad KX Avail 
Data Out ROX YAK Sats AK oats Kosta AOA Oat 


(TD.RN.HN62444BN) 


Note: CE and OE are enabled. 
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HN62314B Series - 
HN62334B Series 


4M (51 2K x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62314B/HN62334B Series is a 4-Megabit CMOS | 
Mask Programmable Read Only Memory organized as 524,288 x 8- 
bit. | 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
-high speed provide enough capacity and high pevormence to be 
used as a character generator in laser printers. © ; : 

Hitachi's HN62314B/HN62334B Series are offered with 
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP 
and 32-lead Plastic SOP packages. This allows socket replacement 
with EPROMs and Flash Memory. 


@ FEATURES | 
¢ Single Power Supply: 
Veg = 5 V+ 10% | (FP-32D) 

¢ Fast Access Times: 
150 ns/170 ns/200 ns (max) 
¢ Low Power Consumption: 
Active Current: 100mW< (typ) 7 m@ PIN ARRANGEMENT 
Standby Current: 5 wW (typ) 
¢ Byte-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs | 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 
¢ Packages: — 
32-pin Plastic DIP 
32-lead Plastic SOP 





HN62314BP/F Series 
HN62334BP/F Series - 


m ORDERING INFORMATION 
Type No. 
HN62334BP-15 32-pin Plastic DIP 
HN62314BP-17 : (DP-32) 
HN62314BP-20 


HN62334BF-15 | 32-lead Plastic SOP 


HN62314BF-17_ | (FP-32D) 
-HN62314BF-20° 





(PinD32.HN62314B,334B) 
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™ PIN DESCRIPTION 
Pin Name 

A, - A,g 

D, - D, 
CE 
OE 
Voc 
Vg 
NC 


m@ BLOCK DIAGRAM 


AQ 


Address 
Buffer 


A118 
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Function 
Address 
Output 
Chip Enable 
Output Enable 
Power Supply | 
Ground 
No Connection 
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HN62314B/HN62334B Series 


3-State 
Output 
Buffer — 


(BD.HN62314B,334B) 
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HN62314B/HN62334B Series 


7 
m@ ABSOLUTE MAXIMUM RATINGS 


Item | Symbol Value a Unit 


| | Value 
- Operating Temperature Range °C 
Storage Temperature Range °C 
u | 2010485 


Temperature Under Bias -20 to +85 °C 


Notes: 1. With respect to V... 


™ CAPACITANCE | 
(Vig = SV + 10%, Vq, = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Vg =0V,T,=O0to 70°C) 


Item | | Max. Test Condition 
Input Leakage Current 10 | Viy = 0 to Veg | 
_ Output Leakage Current lo AO. CE = 2.2V, Vay, = 0 to Veg 
| 50 | Veo = 55 Vi Inouye = 0 MA, tao= min. 


Standby V.. Current Veg = 5.5 V, CE 2 V,,-0.2V 


| 
Input Voltage 


| Min. 

a 

= 

Operating V,,, Current ue loc za 
Lo 

[22 [V..003 

| 20.3 | 


e 
oO 

= tyes Cc 
<|<|<|<|5 [2/5/53] 


Output Voltage Vou low = -205 pA 
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HN62314B/HN62334B Series 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = SV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.8V/2.4V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


* Input/Output Timing Reference level: 1.5V 


HN62334B-15 HN62314B-17 HN62314B-20 


ia 


Item ymbol /Min. Max. | Min. Max. | Unit 
Read Cycle Time tee {150| - | 170] - | 200] - | ns 
Address Access Time | ty | - | 150 | - | 170 | - | 200 | ns 
CE Access Time [teas dee fee |, 170 | | 200, ns 
OE Acces Tine | te | =~ | || 70 | = | 100 | ne 
Output Hold Time from ns 
Rawescrage” | |S | Le TL | 
eee EPP 
from CE 

coe SO 
from OE | 

CE to Output inHighZ | t,,,,' fee PTO ft i FO: ee zOr | ns 
OE to Output in High Z tet es) PO 20d se Fo. ns 
OE to Output in Low Z tyr | 10] - | 10°} - | 10 - ns 


Note: 1.  t,,, and t,,, define the time at which the output becomes an open circuit and are not 


referenced to output voltage levels. 


@ READ TIMING WAVEFORM 








trc 
Address ees 
3 toHa 
a taa | | 
CE 
OE 
Data Out ———2"'4 SL data Out valid Pye" 





(TD.R.HN62314B,334B) 


Note: 1. — thyia> touc» too are determined by the faster time. 
tan» tace» tog are determined by the slower time. 
3. ty, to, are determined by the slower time. 
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'HN62315B Series ————____ Preiminary 
4M (512K x 8-bit) Mask ROM 


a DESCRIPTION 

The Hitachi HN62315B Series is a - 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-bits. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62315B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP, 32-lead Plastic 
SOP and 32-lead Plastic TSOP packages. This allows socket 
replacement with EPROMs and Flash Memory. | 


m@ FEATURES 
¢ Single Power Supply: 
Veg = 5 V4 10% 
¢ Fast Access Times: 
150 ns/200 ns (max) : 
¢ Low Power Consumption: | | (FP-32D) 
‘Active Current: 100 mW (typ) 
Standby Current: 5 pW (typ) 
« Byte-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
* Three-State Data Outputs 
¢ Pin Arrangement: | 
JEDEC Standard Byte- Wide EPROM 
EPROM and Flash Memory Compatible 
-¢ Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP | 
32-lead Plastic TSOP (Type-ll) 





= ORDERING INFORMATION 


HN62315BP- 15 150 ns 32- iw Plastic DIP 
HN62315BF-15 | 150 ns 32- — Plastic SOP 
HN62315BT1-15 150 ns 32-lead Plastic TSOP 
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HN62315B Series | 


@ PIN ARRANGEMENT 


HN62315BP Series 
HN62315BF Series 


@ PIN DESCRIPTION 


Pin Name Function 
A,- Ai, Address 
D, - D, | Output 
CE Chip Enable 
OE Output Enable 
Voc Power Supply — 
Vs Ground 
(PinD32.HN62315B) NC No Connection 





@ BLOCK DIAGRAM 


AO 3-State 


Output 
Buffer 


Address 
Buffer 


A18 





(BD.HN62315B) 
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_HN62315B Series 


‘ABSOLUTE MAXIMUM RATINGS. 


Symbol a | 


















item [Symbol Unit 
Supply Voltage ' ae | - -0.3 to +7.0 Vv 
Terminal Voltage’ OM, | 0.8 to Vi, + 0.3 }  V 
Operating Temperature Range | [eee oe 0 to +70 °C 
Storage Temperature Range Torq fos BB to 4125 cre: 

°C 


- | +20 to +85 


Notes: 1. With respect to V... | 


Temperature Under Bias - 


m CAPACITANCE Pea ek 
(Veo = BV + 10%, Veg = OV, T, = 25°C, Vy = 0 V, f= 1MHz) 















Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = BV + 10%, Veg=OV,T,=01t0 70°C) | —— 
| Max. | Unit | Test Condition 


Item Symbol 
7 | HA Vy =O toV., 


Input Leakage Current } 
_ CE =2.2V, Vour = 9 to Veg 






Output Leakage Current. 
Operating V,,. Current 
Standby V.,, Current 
Input Voltage 


Voc = 5-5 V, CE 2 V,,-0.2V 


Output Voltage 
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HN62315B Series 





m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.8V/24V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


[raze | Mesias 
Read Cycle Time tee 150 | = | 200] - | ns 
Address Access Time | t | - | 180 | - | 200, ns 
CE Access Time H toe | - | 150 | - | 200 | ns 
OE Access Time Lhe ee ae hse 00 ns 
Output Hold Time from ns . 
Address Change hoe a ee ee 
Output Hold Time ie, Peed ae Oe ee ns 
from CE 
Output Hold Time eee Tee ns 
from OE 
CE to Output in High Z Pigg! et Or ot gO ns 
OE to Output in High Z toe f= | 70) = 1 70 | ns 
CE to Output in Low Z te, “AO eNO ee ns 
OE to Output in Low Z potas IO se tO ae 4 ns 


Note: 1. ty, and t,,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 


@ READ TIMING WAVEFORM 





___tre 
tDHA 
CE 
OE 
| High Z | XX ——TX)|_ High Z 
Data Out AXX* Data Out Valid KX 
| : (TD.R.HN62315B) 
Note: 1. this tonc» too are determined by the faster time. 
2. — tan» tace» tog are determined by the slower time. 


3. it 


ciz» to.z are determined by the slower time. 
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-HN62344B Series 


4M (512K x 8-bit) Mask ROM 


@ DESCRIPTION a 

The Hitachi HN62344B is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. ——- | 

Hitachi's HN62344B is offered with JEDEC-Standard Byte-Wide 
EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic SOP 
packages. This allows socket replacement with EPROMs and Flash 
Memory. , 


m@ FEATURES 

¢ Single Power Supply: 
Voge = 5 VE 10% 

¢ High Speed Access Time: 
100 ns (max) _ 

¢ Low Power Consumption: 
Active Current: 150 mW (typ) 
Standby Current: 5 uW (typ) 

¢ Byte-Wide Data Organization 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

¢ Pin Arrangements: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

¢ Packages: | | 
32-pin Plastic DIP 
32-lead Plastic SOP 


m@ ORDERING INFORMATION 


Access Time 
HN62344BP-10 | 100ns _ 32-pin Plastic DIP 

ieee A ee 
HN62344BF-10 100 ns 32-lead Plastic SOP 


@ PIN DESCRIPTION - 












Pin Name Function 
A, - Ais | Address 
D,-D, | Output 
CE | _ Chip Enable 
OE | Output Enable 
Voc -- Power Supply 
Voss | Ground 
NC | 3 _ No Connection 
HITACHI 





~ Preliminary 





HN62344BP Series | 
HN62344BF Series 


SOP Oe 
TOP viewo" OE 


(PinD32.HN62344B) 
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m@ BLOCK DIAGRAM 


AO 


3-State 
Address Output 


Buffer Buffer 


Ai8 


(BD.HN62344B) 





@ ABSOLUTE MAXIMUM RATINGS 


All Input and Output Voltage ' Vv 
Operating Temperature Range °C 
Storage Temperature Range oC 
Temperature Under Bias °C 


Notes: 1. With respect to V... | 


m CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f= 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


™ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 5%, Veg = 0 V, T, = 0 to 70°C) 


Item | Symbol | Min. | Max. | Unit Test Condition 


_ Input Leakage Current Pod, f= | 100 | pA Vin =O to V., 


Output Leakage Current ls p= | 10 | pA | CE = 2.4V, V,,, = 0 to Veg 
Operating V,,, Current lc | > | 60 | mA | Vic =5.5.V, lyour = 0 MA, t= min. 
Standby V,,. Current | le, | > | 30. | BA | Veo =5.5V, CE2 V,,- 0.2V 

| tgs | | 8 | mA | Vi, = 5.5 V, CE224V | 


Output Voltage Veg | 24] - [Vv | lon = "205 pA 
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HN62344B Series , 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Voc = SV + 5%, Veg = 0 V, Le = 0 to 70°C) . 


Test Conditions | 

¢ Input pulse levels: 0.45 V/2.4V 

¢ Input rise and fall times: ; <10ns_ 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


* Input/Output Timing Reference level: 1.5V 


Item | | Symbol | Min. | Max. Unit | 


Address Access Time — the de = | 100" 4 ns 
Chip Enable Access Time | thce | > | 100 | ns 
Output Enable Access Time | ies, BO ns 
Output Hold Time from Address Change I eens 1 Oe ie ee | ns 
Output Hold Time from Chip Enable I tee ie Oe de ee ns 
Output Hold Time from Output Enable Fee Oe, ee ns 
Chip Enable to Output in High Z | tow? | - | 40 | ns 

Output Enable to Output in High Z | te | AO ns 
Chip Enable to Output in Low Z tee, | ee S| ns 
Output Enable to Output in Low Z ts | oe ns 


Note: 1. ty, and t,,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. | 


m READ TIMING WAVEFORM 
| nas ¥ | tac 





Address _ 


t DHA 


ia ee, 


cd 


High Z High Z 


Data ‘Cut (XX Data Out Valid KX) 


tee, . | (TD.R.HN62344B) 
Note: 1. © thus» toucs too are determined by the faster time. 
tans tage» toe are determined by the slower time. 
3. tu, to, are determined by the slower time. 
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HN62418 Series _. 


8M (512K x 16-bit) and (1M x 8-bit) Mask ROM 


@ DESCRIPTION 

The Hitachi HN62418 Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62418 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic QFP packages. The HN62418 
is also packaged in a 44-lead TQFP, a 44-lead PLastic SOP, a 48- 
lead PLastic SOP and a 64-lead Plastic QFP. 


@ FEATURES 
¢ Single Power Supply 
Veg = 9 Vt 10% 
e Fast Access Time: 
150 ns (max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 pW (typ) 
e User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 
* TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
e Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: 
42-pin Plastic DIP 
44-lead Plastic QFP 
44-lead TQFP 
44-lead Plastic SOP 
48-lead Plastic SOP 
64-lead PLastic QFP 
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HN62418 Series - 
@ ORDERING INFORMATION 


Type No. Package _ 


HN62418P-15 | 150 ns 42-pin Plastic DIP 


sae (DP-42) 
HN62418FP-15 150 ns 44-lead Plastic QFP — 
HN62418TFP-15 150 ns 44-lead TQFP 
HN62418FB-15 44-lead Plastic SOP 
48-lead Plastic SOP 
‘cna ile 


(FP-48DA) 
m PIN DESCRIPTION 






































64-lead Plastic QFP 
(QFP-64) 






Pin Name 3 | Function 
A-Ag Address 

Ay * 2s Address (Word-Wide) 

 D,-D,, Output — gs 
CE ChipEnable 
OE | Output Enable 
BHE ByteEnable 
a Power Supply — 
Viz | Ground 
NC | | No Connection 


m@ BLOCK DIAGRAM 


AO 


| 3-State 
Output 


Address 
Buffer 


-A18 D15/(D7) 


cE 
BHE 
(A-1)' 





(BD.HN62418) 


Notes: 1. * A, is the Least Significant Address: biti in Byte “Wide Mode. 
2. BHE=V,, : 16-bit (D,, -D) 
BHE= V. : 8-bit (D, - D,) | : | 
When BHE is low, Dy: D, are in igh impedance states. 
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: HN62418 Series 


@ PIN ARRANGEMENT 


HN62418FB Series 


HN62418F Series 


TOP VIEW 


Note: 
Pins 11, 12, 13, 36, 37 
and 38 are connected 





to the inner lead frame. 
. (PinT248.HN62418) 
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HN62418 Series 


m™@ PIN ARRANGEMENT (cont.) 


HN62418FP Series 
HN62418TFP Series . 


QFP 
TOFP 
TOP VIEW 


™~>=—"— OON OAR AON — 





(PinQ44.HN62418) 






HN6241 8FS Series 


OnNonrhwnhn = 


64-LEAD 
GFP 
TOP VIEW 


39 L_] D15/A-1 





(PinQ64.HN62418) 
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HN62418 Series 


@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 


Supply Voltage ' -0.3 to +7.0 V 


All Input and Output Voitage ' -0.3 to V., + 0.3 

Operating Temperature Range 0 to +70 °C 
‘Storage Temperature Range -55 to +125 =C 
Temperature Under Bias -20 to +85 °C 


Notes: 1. With respect to V... 


< 


™ CAPACITANCE 
(Vee = SV + 10%, Veg = OV, T, = 25°C, V,,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, V., = 0 V, T, = 0 to 70°C) 


Item Symbol. | Min. | Max. Unit | Test Condition 
Input Leakage Current li, be op 10 4 WA | V,=0to Vi, 
Output Leakage Current lo eee ee | pA | CE-=2.2V, V,,=0to V,, 


Operating V., Current lee He | Oe MA | V., = 5-5 V, lou, = 0 MA, t,,= Min. 
Standby V,,, Current | lg | = | 30 | BA | Vio = 5.5 V, CE> V,,-0.2V 

Input Voltage | i Migs. :| 22] Voct+0.3 

Output Voltage Von | 24, - [Vv Loy = -205 HA 
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mNnees le Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vg, = 0 V, T, = 0 to 70°C) a 


Test Conditions ! 
e Input pulse levels: => 0.8V/2.4V 
¢ Input rise and fall times:  <10ns 
¢ Output load: | 1 TTL Gate + CL = 100 oF (Including jig gapachancs): 


¢ Input/Output Timing Reference level: 1.5V 


Item Symbol | Min. | Max. Unit 
Read Cycle Time tao | 150 Ss ons 
Address Access Time Pest. [cee | 10. ns 
CE Access Time Ee Meee 180 ns 
OE Access Time Rote, ee Oey ns 
BHE Access Time tees | ee A ABO ns 
Output Hold Time from ns 
Address Change alee oe 
Output Hold Time pte | OY ns 
fromCE 

Output Hold Time pte f Of ns 
from OE 

Output Hold Time fick hd Sia ns 
from BHE 

CE to Output in High Z tet) oe) 700 ns 
OE to Output in High Z Pte oe) ao) ns 
BHE to Output in High Z (tee Ti ef Oe | ns 
CE to Output in Low Z Ee AGe | <2 ns 
OE to Output in Low Z tee! | 10 | | ns 


BHE to Output in Low Z Teo? [0 ns 


Note: 1. — toss toyz» and t,,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 
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HN62418 Series 


@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V,,) 


tro 





tpHA 


taa 
OE 


High Z K XI . VX High Z 
Data Out Ox Data Valid XX) 


Ele 
: 
S 









J 
(TD.R.HN62418) 
Note: 1. — tyuss touc» toyo are determined by the faster time. 
ar tace» tog are determined by the slower time. 
3. toy» to., are determined by the slower time. 
Word Mode/Byte Mode Switch 
High Z High Z 
A. 
BHE 
D7 to Do Data Valid 
D,5 to Dg ‘OX Data Valid 
tgHz teHe (TD.R1.HN62418) 





Note: 1. CE and OE are of select status. A,,to A,are fixed. _ 
. _D,,/A-1 terminal is of output state when BHE = V,,, CE and OE are of selected state. 
At this time, an input signal that is of the inverse phase to the output should not be 
impressed. a | 
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HN62428 Series —_______— Preliminary 


8M (512K x 16-bit) and (1M x 8-bit) Mask ROM 


™ DESCRIPTION eee 

The Hitachi HN62428 Series is an 8-Megabit CMOS Mask | 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. | a 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. _ ” 

Hitachi's HN62428 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62428 
is also packaged in a 44-lead QFP and a 48-lead Plastic SOP. 


m FEATURES 
¢ Single Power Supply 
Vog= 5 Vt 10% 
¢ Fast Access Times: 
150 ns/200 ns (max) 
e Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 
¢ User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
e Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: | : 
42-pin Plastic DIP 
44-lead Plastic QFP 
44-lead Plastic SOP 
48-lead Plastic SOP 


(FP-44D) 


m@ ORDERING INFORMATION . 


Type No. Package 
HN62428P-15 150 ns | 42-pin Plastic DIP 
HN62428P-20 (DP-42) 
HN62428FP-15 150 ns 44-lead Plastic QFP 
HN62428FP-20 (FP-44A) 
HN62428F-15 48-lead Plastic SOP 
HN62428F-20 ; oe (FP-48DA) 
HN62428FB-15 150 ns 44-lead Plastic SOP 
HN62428FB-20. (FP-44D) 
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HN62428 Series 


™ PIN DESCRIPTION 


Pin Name Function 

A, - Ais Address 
A, Address (Word-Wide) 

D, - 0,, Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Veg Power Supply 
Vice Ground 


NC No Connection 


@ BLOCK DIAGRAM 





AO | 3-State [20 

Address Memory Hex/ Output 

Buffer Array Byte Buffer 
Ai8 D15/(D7) 
& > a as 

a ! 
BHE pe 
(A-1) ' >o— 
OE pe 
(BD.HN62428) 


Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHEE=V,,: 16-bit (D,, - D,) | 
BHE=V, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN62428 Series —— 


m@ PIN ARRANGEMENT 


HN62428P Series _ —_ HN62428FB Series 


42-PIN 
DIP 
TOP VIEW 


- (PinD44.HN62428) 





48-LEAD 
SOP | 
TOP VIEW 


Note: 

Pins 11, 12, 13, 36, 37 
and 38 are connected 
to the inner lead frame. 





(PinT248.HN62428) 
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HN62428 Series 


m@ PIN ARRANGEMENT (cont.) 


HN62428FP Series 


TOP VIEW 


1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
1 


(PinQ44.HN62428) 





Item 


~All Input and Output Voltage * 0.3 to V., + 0.3 V 
Operating Témperature Range °C 


Storage Temperature Range -55 to +125 °C 


Temperature Under Bias -20 to +85 °C 


Notes: 1. With respect to V... : 





m™ CAPACITANCE | | 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. © 
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HN62428 Series 


m@ oc ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = SV + 10%, V,, = 0 V, T, = 0 to 70°C) | 
Item | | Symbol | Min. | Max. | Unit Test Condition 
Input Leakage Current _ | lieihtie: Jf oe [ AOe e pA Vi =0toV,. 
Output Leakage Current | Poy | = | 10 | pA CE =2.2V, v= =0toV,, 
Operating V,, Current 7 og =f = | 50) | mA | Voc = 5-5 V, Iour = 0 MA, tao= Min. 
Standby V,,. Current Tol | = | 30 | BA | Veo = 5.5 V, CE 2 Vo,-0.2V 

Tv, [os] co [v_ 

Output Voltage Pe bes Te lon = -205 pA 


‘@ ACELECTRICAL aieueeion 
(Veg = BV + 10%, Veg 


Test Conditions 

¢ Input pulse levels: 

* Input rise and fall times: 

¢ Output load: 

¢ Input/Output Timing Reference level: 


=0V, T, =0 to 70°C 


FOR READ OPERATION 
) 


0.8V/2.4V 

<10 ns 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5V 


| | HING 2428-15 HN62428-20 


ten [Symboi| Win 
Read Cycle Time 
Address Access Time 
CE Access Time is 
OE Access Time 
BHE Access Time 


Output Hold Time from 
Address Change 


Output Hold Time 
from CE | 


Output t Hold Time 
from OE 


Output Hold Time 
from BHE 


CE to Output in High Z_ 
OE to Output in High Z 
BHE to Output in High Z 
CE to Output in Low Z 
OE to Output in Low Z 
BHE to Output i in Low = 


“DHC 


CHZ 


D 
© 


onal 


irom 
ie 


Ju 


[ex | Min. [ Max | Un 


P= [200 [re 
iso | 00 | 
150. [| 200 | 

-7 | - [7 [re 
150. [| 200 | 

Peni ee, 

Lik 

1 ed 

Be eat 

7 | = [7 [re 

pr | | 7 [rs 

C70 | =| 70 [re 

ce 

[0 [= [re 

=e [= [re 


Note: 1. tap, his and t,,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 
‘HITACHI 
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HN62428 Series 


m@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,,) or Byte Mode (BHE = V,,) 















tre 
CE 
OE 
Data Out “High Z vy, High Z 
(TD.R.HN62428) 
Note: 1. thas toncs tono are determined by the faster time. 
aay lace» tog are determined by the slower time. 
3. to, to, are determined by the slower time. 
Word Mode/Byte Mode Switch 
High Z : High Z 
A. 
BHE 
Dz to Do Data Valid 
Djs to De OX Data Valid 


texz teHe (TD.A1.HN62428) 





Note: 1. CE and OE are of select status. A,,toA,arefixed,  § | 
2. OD,,/A,, terminal is of output state when BHE = V,, CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 


impressed. 
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HN62438N Series —— 
8M (512K x 16-bit) and (1M x 8-bit) Mask ROM 


@ DESCRIPTION | . | 

The Hitachi HN62438N Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit.  — ; | 

The high density and high speed Nibble Access provide enough 
capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. | 

Hitachi's HN62438N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62438N 
is also packaged in a 44-lead Plastic TSOP and a 48-lead Plastic 
SOP. 


@ FEATURES 
© Single Power Supply 
Veg = 5 V t 10% 

¢ Fast Access Times: 
120 ns/150 ns (max) 

« Nibble Access Times: 
60 ns/70 ns (max) 

¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 uW (typ) 

¢ User Selectable Organization: 
512K x 16-bit (Word-Wide) 
1M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

¢ Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 

¢ Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
48-lead Plastic SOP 


@ ORDERING INFORMATION 


Type No. _ Package 
HN62438PN-12 120 ns 42-pin Plastic DIP 
HN62438PN-15 (DP-42) 
HN62438FBN-12 120 ns 44-lead Plastic SOP 
HN62438FBN-15 _ (FP-44D) 
HN62438TTN-12 120 ns 44-lead Plastic TSOP 
HN62438TTN-15 (TTP-44D) 


HN62438FN-12 120 ns 48-lead Plastic SOP 
HN62438FN-15 150 ns (FP-48DA) 





























HITACHI 


Preliminary | 


(DP-42) 





(FP-48DA) 
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HN62438N Series 


@ PIN DESCRIPTION 


Pin Name | Function 
A,- Ais 7 Address 
Ac Address (Word-Wide) . 
D, - 0,, Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Voc Power Supply 
Vs5 Ground 
NC No Connection 


m™ BLOCK DIAGRAM 









AO 
Al 
A2 3-State [00 
Address Nibble Hex/ Output 
Buffer Array Decoder Byte Buffer 
.) 
A18 D1i5 
- /(D7) 
ee - 
peeiae posececmesnet | 
(at)? ——_P 50 
OE Pp 
(BD.HN62438N) 


Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,, : 16-bit (D,, - D,) 
BHE=V, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 


) 
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HN62438N Series — 


@ PIN ARRANGEMENT 


HN62438PN Series HN62438FBN Series 
HN62438TTN Series 


44-LEAD 
SOP 
44-LEAD 


TSOP 
DIP 3 A1Cj10 top view 


TOP VIEW 


(PinD44.HN62438N) 


48-LEAD 
SOP 
TOP VIEW 


Note: | 

Pins 11, 12, 13, 36, 37 
and 38 are connected 
to the inner lead frame. 


(PinT248.HN62438N) 
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HN62438N Series 


m ABSOLUTE MAXIMUM RATINGS Sant | | 
All Input and Output Voltage * V 
Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias °C 


Notes: 1. With respect to V.,.. 


m CAPACITANCE | 
(Veg = BV + 10%, Vg, = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) | 


Item. | | Symbol | Min. | Max. | Unit | Test Condition 
Input Leakage Current flee ats se AO WA | V,,=0toV., 
Output Leakage Current Fog f= | 10) | pA | CE = 2.2V, Va, = 0 to Veo 
Operating V,,. Current Flog =f = | 50 | mA | Veo = 9-5 Vi Iaour = 0 MA, t= Min. 
Standby V,, Current | dg | = | 80 | BA | Veg = 5.5 V, CE 2 V,-0.2V 
input Vohage 
Tv. | 23 | 045 | v_ 
Output Voltage Vo Ps | VT boy = -205 pA 


r 


=z 
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HN62438N Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION — 
(Vig = BV + 10%, V., = 0 V, T, = 0 to 70°C) 3 


Test Conditions ae 
¢ Input pulse levels: — 0.8V/2.4V— 
¢ Input rise and fall times: — <£10ns 


¢ Output load: | 1 TTL Gate + CL = 100 oF (Including j jig eanacnanes) 
¢ Input/Output Timing Reference level: 1.5V | 


[| HNezasen-i2 | _HNG2ASNT5 

Tren [Symbell Min. [ Max | Min. [ Max. | Uni 
Read Cycle Time | tye | 120] - | 120} - | ns 
Nibble Read Cycle Time | tye | 60 | - | TO] - | ns 


Address Access Time _eaene TERE & ns 
ae Address Access Eee hee ke ns 
CE Access Time | tee | - | 120 | - | 150 | ns 
OE Access Time cee ns 
BHE Access Time | toe | - | 120] - | 150 | ns 
Output Hold Time from ns 
Address Change | ptm f Op fet 
Output Hold Time pte | OP fe] | ns 
from CE e. 
Output Hold Time | pte | 9] = | - ns 
from OE 

Output Hold Time pte f Of fey ns 
from BHE 

CE to Output in High Z i | - | 60 | - | 70. ns 
OE to Output in High Z seas Sea ns 
BHE to OutputinHighZ | tyz' | - | 60 | - | 70 | ns 
CE to Output in Low Z te 10. |) tes) 40. |. oe | Hs 
OE to Output in Low Z te. | to} - | to} - | ns 
BHE to Output in Low Z a | 10] - | 10] - | ns 


Note: 1. — toys» toyz» and ty, define the time at which the output becomes an open circuit and are not 
referenced to output voitage levels. | 
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HN62438N Series 


™ READ TIMING WAVEFORM 
Word Mode (BHE = V,,,) or Byte Mode (BHE = V, ) 


trac 








t DHA 
ae TAA 
CE | 
* 
Sto tv 
High Z CX XA VK High Z 
Data Out . , XK Data Valid XX» 
(TD.R.HN62438N) 
Note: 1. — thyus> too» too are determined by the faster time. 
tan» tace > toe are determined by the slower time. 
3. tu,» to. are determined by the slower time. 
Word Mode/Byte Mode Switch 
High Z High Z 
A 4 
tDHA 
BHE | 
D7 to Do Data Valid ; : : x Data Valid 
DistoDs | XX . K XX Data Valid 


tsHz tBHE (TD.R1.HN62438N) 





Note: 1. CE and OE are of select status. A,,to A, are fixed. _ = 
2. D,,/A,, terminal is of output state when BHE = V,,, CE and OE are of selected state. At 
| this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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HN62438N Series - 


Nibble Mode 


hato A icaotegetentanst arom eereetd 
Ao An Aah RK RK 


tna 


tpHA 








CARA valid WAKA vaiN KAA vain K% XV vaii 
Data Out ROOK _bats_ RX UK Sate AKA oa 


(TD.RN.HN62438N) 
Note: CE and OE are enable. 
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HN62318B Series 


8M (1M x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62318B Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62318B is packaged in 32-pin Plastic DIP and 32- 
lead Plastic SOP packages. 





m@ FEATURES 

¢ Single Power Supply: 
Vog = 5 Vt 10% 

¢ Fast Access Time: 
150 ns (max) 

¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 uwW (typ) 

¢ Byte-Wide Data Organization 





¢ TTL-Compatible Inputs and Outputs (FP-32D) 
¢ Three-State Data Outputs 
¢ Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP @ PIN ARRANGEMENT 
HN62318BP Series 
m@ ORDERING INFORMATION HN62318BF Series 






HN62318BP-15 ~ 150 ns 32-pin Plastic 
eld ee 
HN62318BF-15 : 150 ns 32-lead Plastic 
le ee 


@ PIN DESCRIPTION 






PinName Function 

A, - Aj, Address 

D, - D, Input/Output 
CE Chip Enable 
OE Output Enable 
Vic Power Supply 
V5 Ground | (PinD32,HN62318B) 
NC | No Connection 
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HN62318B Series ——— 


™@ BLOCK DIAGRAM — 


AO 


Address 


A19 


(BD.HN62318B) 





m@ ABSOLUTE MAXIMUM RATINGS 


Item Value Unit 
Supply Voltage ' -0.3 to +7.0 | V 
Terminal Voltage ' -0.3 to V,, + 0.3 V 
Operating Temperature Range _ O0to+70 | °C 
Storage Temperature Range -55 to +125 °C 
Temperature Under Bias -20t0+85 r+ © 


Notes: 1. With respect to V... 


m CAPACITANCE | a 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


m™ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Item |Symbol | Min. | Max. | Unit | Test Condition 

Input Leakage Current - PAL fo | 10 | pA | Vy= 0 to Vo | 

Output Leakage Current | I, | - | 10 | pA | CE=2.2V, Vy, =0t0 Vo, 
Operating V,, Current _ i ae ee ae MA | Veg = 5.5 V, Iooup = 0 MA, tao™ Min. 
Standby V,, Current {tgs | = | 80 | HA | Veg = 5.5 V, CE 2 Vo 0-0.2V 

not Votage ie [aa [eno v 


OutputVotage SSCS BA TT Ugu = -208 A 
[Mo | = | 04 | ¥ | l= 1.6mA 
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HN62318B Series 





m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 
¢ Input pulse levels: 0.8V/2.4V 
¢ Input rise and fall times: <10 ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


= pore Po pre ET 
Read Cycle Time | tee. (160 oO ns 
Address Access Time Lo tty | - | 150 | ns 
CE Access Time hs Mtge | a5 | ns 
OE Access Time tee Le a | ns 


Output Hold Time from ns 
Address Change 

Output Hold Time | oe ns 
from CE 

Output Hold Time ns 
from OE 

CE to OutputinighZ | ta’ | - | 70 | ne 
OE to OutputinHighZ | ty, | - | 70 | ns 


CE to Output in Low Z ites One ns 
OE to Output in Low Z fs Stee AO ee ns 


Note: 1.  ty,,, and t,,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. a | 


@ READ TIMING WAVEFORM 








tre 
THA ®) 
CE 
OE 
Data Out righ ——___4YYY Data Out Valid RY 





(TD.HN62318B) 


Note: 1. toua’ touc» too are determined by the faster time. 
tan? tace> tog are determined by the slower time. 
3. toyz, to, are determined by the slower time. 
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HN62328B Series — 
(@M(1Mx8-bit)MaskROM 


m@ DESCRIPTION | 2 
| The Hitachi HN62328B Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 8-bit. 
The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. | | 
Hitachi's HN62328B is packaged in 32-pin Plastic DIP and 32- 
lead Plastic SOP packages. : 


Mm FEATURES 
¢ Single Power Supply: 
Nee =5V+10% 
¢ Fast Access Time: 
150 ns/200 ns (Max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
‘Standby Current: 5 pW (typ) 
¢ Byte-Wide Data Organization 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
° Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 


HN62328BP Series 
_@ ORDERING INFORMATION HN62328BF Series 


HN62328BP-20 __ (DP-32) 
HN62328BF-15 150ns 32-lead Plastic SOP 
HN62328BF-20 200 ns . (FP-32D) 


_ PIN DESCRIPTION 













Preliminary - 





Pin Name Function 
A, ~ Aig Address 
D,-D, Input/Output 
CE Chip Enable 
«OE Output Enable 
Veo Power Supply 
Ves | Ground : - (PinD32, HN62328B) 
NC — ~ No Connection 
HITACHI 


5-92 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 





HN62328B Series 


m@ BLOCK DIAGRAM 


AO 


3-State 
Address Output 
Buffer Butfer 
Ai9 
CE 
OE (BD.HN62328B) 





Terminal Voltage ' V 

Operating Temperature Range ; oe °C 
Storage Temperature Range °C 
Temperature Under Bias eae °C 


Notes: 1. With respect to V,,.. 


™ CAPACITANCE | 
(Vog = BV + 10%, Veg = PV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


M DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, V,, = 0 V, T, = 0 to 70°C) 


Unit | Test Condition 


a 
10 
50 


Item 2 Symbol 
Input Leakage Current | 


——— 
rc 


Output Leakage Current | CE = 2.2V, Vi, = 0 to Vi, 


mA | Vi, =5.5.V, logue = 0 MA, tag= Min. 


| Min. | 

eee 

Ld 

<x 

| = | 30 | pA | Voc = 5.5 V, CE 2 V,,-0.2V 
| 22 i 

0.3 | 

| 24 

Ld 


Operating V,,. Current | 


Standby V,,, Current bee 

Input Voltage 

Output Voltage Vou | = | VT bay = -205 pA 
Vo. | 04 | V | ty =1.6mA 
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HN62328B Series 





™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.8V/2.4V 

¢ Input rise and fall times: ~ $10ns | 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5 V . 


eek HN62328B-15 HN62328B-20 


Read Cycle Time } 200 | ns 
Address Access Time re 150 | = | 200 | ns” 


CE Access Time | = | 200 ns 
Ee 20] 


OE Access Time Eee 70 | ns 
Output Hold Time from — 0 ns 
Address Change 7 ) 

Output Hold Time tone ns 
from CE 3 . 


a feet 
from OE 

CE to Output inHighZ | to’ | - | 70 | - | 70 | as 
SE to OutputinHighZ Tt," | = 170 |= | 70 | ns 
CweOmpaniowz [tc ToT. | TT ne 
OE to Outputiniow2 |, | to} > p10 || ne 


Note: 1. tg, and t,,,, define the time at which the output becomes an open circuit and are not | 
referenced to output voltage levels. 


m@ READ TIMING WAVEFORM — 


o1 
© 
Oo 


_ 
” 


treo 
aacrss ae 
| . toHa 
walk | taa 
CE 
ae ea tow 





Eb 
i 
i 


High Z 


Data Out mie Oxx* Data Out Valid ¥*X) 


Note: 1. © tyyaa> ton» oe are determined by the faster time. 
tan» tice» tog are determined by the slower time. 


3.  toz, ty, are determined by the slower time. 


+ 


(TD.R.HN62328B) 
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HN624017 Series ——#—_@_—_—___ Preliminary 


16M (1M x 16-bit) and (2M x 8-bit) Mask ROM | 


@ DESCRIPTION 

~The Hitachi HN624017 is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624017 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN624017 
is also packaged in a 44-lead Plastic QFP, a 44-lead Plastic TQFP 
and a 48-lead Plastic SOP. 


@ FEATURES 
¢ Single Power Supply: 
Vog = 5 V t 10% 
¢ Fast Access Time: 
170 ns (max) 
¢ Low Power Consumption: | (FP-44D) 
Active Current: 100 mW (typ) | 
Standby Current: 5 pW (typ) 
¢ User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) ’ 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
° Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 


@ ORDERING INFORMATION 


HN624017P-17 170 ns 42-pin Plastic DIP 
alee a eae 
HN624017FB-17 : 170 ns 44-lead Plastic SOP 

ae A ert 
HN624017FP-17 170 ns 44-lead Plastic QFP 
ee a Rieter 

~ | HN624017TFP-17 170 ns 44-lead Plastic TQFP 
a a 
HN624017F-17 170 ns 48-pin Plastic SOP 


HITACHI 
Hitachi America, Ltd. * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 5-95 










(FP-48DA) 











HN624017 Series ———_—_—— 


m PIN ARRANGEMENT 


HN624017P Series _ ee HN624017FB Series 


44-LEAD 
SOP 


TOP VIEW 





" (PinD42.HN624017) (PinT244.HN624017) 


HN624017FP/TFP Series 


44-LEAD 
QFP AND TQFP 


TOP VIEW 


Zz. 
© 
~=4a= O©OONOOAWND 





(PinQ44.HN624017) 
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m@ PIN ARRANGEMENT (cont.) 


HN624017F Series 


48-LEAD 
SOP 
TOP VIEW 


(PinT248.HN624017) 


Note: Pins 11, 12, 13, 36, 37 and 38 are 
connected to the inner lead.frame. | 





m@ BLOCK DIAGRAM 


AO 
Address 


Buffer Array 


Ai9 


CE 
BHE 
(A-1) | 
OE 
Notes: 1. 


2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V, : 8-bit (D, - D,) 





HN624017 Series 
@ PIN DESCRIPTION 
Pin Name Function 
A,- Aj. Address 
A, Address (Word-Wide) 
D,- 0,. Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Voc. Power Supply 
Vig Ground 
NC No Connection 


| 3-State 
Output — 
Buffer 


D15/(D7) 


(BD.HN624017) 


*:A, is the Least Significant Address bit i in Byte -Wide Mode. 


When BHE i is low, D,, - D, are in high impedance states. 


SRE I TR ET ESR eA 


HITACHI 
Hitachi America, Ltd. » 2000 Sierra Point al Brisbane, CA 94005-1819 « ° (415) 589-8300 





5-97 





HN624017 Series 





/ 


= ABSOLUTE MAXIMUM RATINGS 


Item : Value | Unit 
| Supply Voltage ' | ; -0.3 to +7.0 | V 
Terminal Voltage’ 2 0.310 V+ 0.3 — V 
“Operating Temperature Range 0 to +70 °C 
Storage Temperature Range 55 to +125 °C 
Temperature Under Bias +20 to +85 °C 


Notes: 1. With respect to Veo 


m CAPACITANCE 
(Vig = SV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


is | 


C 
Notes: 1. This parameter is sampled and not 100% tested. 















Input Capacitance ; 


Output Capacitance ' 


™@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV t 10%, Ve, = 0 V, T, = 0 to 70°C) 


Item Symbol 


N 
Zs 
© oO — 
pb 5 ° 
a) 


Test Condition 

Viy = 0 to Vi, 

CE = 2.2V, Vu, =0 to Vo, 

Voc = 5-5 Vs Ibour = 9 MA, t= min. 


Veg = 5.5 V, CE 2 V,,-0.2V 


c 


Input Leakage Current 
Output Leakage Current 
Operating V,,. Current 
Standby V,,. Current 


< —_ | =«—_ 


Input Voltage 
V, L 

Output Voltage Vou |oy = -205 pA 
Vor lo, = 1.6 mA 
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HN624017 Series 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(V.. = 5V + 10%, V.. = 0 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 0.8V/2.4V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


Item ee Unit 
Read Cycle Time 170} - ns 
Address Access Time ze sa 170 | ns 
CE Access Time tye 170 | ns 
OE Access Time ee ee noe ns 
BHE Access Time tee | || 200" ns 
Output Hold Time from ns 
Address Change ia oe 
Output Hold Time pte | OP ns 
from CE 

Output Hold Time pe fo] ns 
from OE 


Output Hold Time pte fof | ns 
from BHE 

CE to Output in High Z Vigo, Seal 470 ns 
OE to Output in High Z Rete le fe heer ns 
BHE to Outputin HighZ | tyz' | - | 70 | ns 
CE to Output in Low Z te ae es ns 
OE to Output in Low Z Ete tO |= | ns 
BHE to Output in Low Z [tet Or ns 


Note: 1. too» toys, and t,,,, are defined as the time at which the output becomes an open circuit and _ 


are not referenced to output voitage levels. 
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HN624017 Series 





m@ READ TIMING WAVEFORM 


Word Mode (BHE = V,,) or Byte Mode (BHE = V,,) _ 





tre 
ee | | tpHA 
om tan 






a oa 
tor 


DataOut — ae xx Data Out Valid ¥X) righZ 


(TD.R.HN624017) 


Note: 1. — tyya» toc» toy. are determined by the faster time. 


tas» tace» toe are determined by the slower time. 
3. ta,» to, are determined by the slower time. 


Word Mode/Byte Mode Switch 


5-100 


Dis to Dg | XX) 


High Z | High Z 













A. 

tpHA 
BHE | 
Dz to Do Data Valid KXXXXX 


KASS, Data Valid 


VAY Valid 
eed Data Valid 


tBHz | teHe (TD.R1.HN624017) 


Note: 1. If CE and OE are enabled, A,, to A, are valid. - ee 
2. D,,/A.,pin is in the output state when BHE is high, CE and OE are enabled. 
Therefore, the input signals of opposite phase to the output must not be applied to 
them. | | 
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HN624116 Series 


16M (1M x 16-bit) and (2M x 8-bit) Mask ROM 


™@ DESCRIPTION 

The Hitachi HN624116 is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN6241 16 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN6241 16 
is also packaged in a 48-lead Plastic SOP. 


@ FEATURES 
¢ Single Power Supply: 
Vog = 5 Vt 10% 
e Fast Access Times: 
150 ns/200 ns (max) 
¢ Low Power Consumption: 
Active Current: 275 mW (typ) 
Standby Current: 5 pW (typ) 
e User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
e Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
e Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 


@ ORDERING INFORMATION 


[TypeNo. [TypeNo. | Access Time | Time Package 
HN624116P-15 42-pin Plastic DIP 
HN6241 16FB-15 44-lead Plastic SOP 
HN624116FB-20 (FP-44D) . 
HN624116F-15 ee 48-lead Plastic SOP 
HN624116F-20 (FP-48DA) _ 
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HN624116 Series 


m@ PIN ARRANGEMENT 


HN624116FB Series 









HN624116P Series 


@ PIN DESCRIPTION | SOP 


TOP VIEW 


Pin Name Function 

A,-Aiy | Address 

A, Address (Word-Wide) 
D, - D,. Output 

CE Chip Enable 

OE | Output Enable 

BHE | Byte Enable 
Nes Power Supply 

Vos Ground 

NC | No Connection 


(PinT248.HN6241 16) 
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HN624116 Series 





M@ BLOCK DIAGRAM 


A0 | 3-State [20 
| Address Memory Hex/ Output 
Buffer Array Byte Buffer 

Aig D15 

; ; /(D7) 


CE — >o » 
iad sore apenas onctcncmease! 
(A) So 
OE ie | 





(BD.HN6241 16) 


Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,, : 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN624116 Series —— 


m@ ABSOLUTE MAXIMUM RATINGS . ee 


item | Value ~*| ~~~*Unit 
Supply Voltage ' Voc -0.3 to +7.0 OM 
All Input and Output Voltage ' -0.3 to V., + 0.3 | V 
Operating Temperature Range 0. to +70 °C 
Storage Temperature Range -55t0+125 “9 


Temperature Under Bias -20 to +85 °C 


Notes: 1. Relative to V... 


lm CAPACITANCE 
(Vg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Item Symbo | Min. | yp. | Max. | Unit Test Condition 
Ee 


Input Capacitance ' Ci. pF Vin = OV 


ee 
Output Capacitance'| Cy, | - | - | 15 | pF | Vq,=0V 


Notes: 1. This parameter is sampledand not 100% tested. 


— 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = SV + 10%, V.. = 0 V, T, = 0 to 70°C) | 


Item | Symbol | Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current | |, Pe ee Oe | A Vin = OV to V,, 
Output Leakage Current eae CE = 2.2 V, VV, =0V to V,, 
Operating V_, Current le | > |< | 75 | mA | V,¢=5.5V, lou = 0 MA, ty =150ns 
_ P= f= | 65 | mA [V,. = 5.5. V, lour = 0 MA, t,=200 

Standby V,,Current | I, | - | - | 30 | WA |V,=55V,CE2V,,-0.2V 
Input Voltage Pg heee oe Voct0.3 

v. | os | - | 08 |v | 
Output Voltage Neg [24] o-] - J ve loy = -205 pA 

Yo [| - | - | 04 | ¥ |iy=16ma 
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HN624116 Series 


™ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 

¢ Input pulse levels: 08V/24V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Reference level for measuring timing: 1.5 V 


Test 4 
Item Symbol | Min. | Max. | Min. | Max. — Unit | _ 
Read Cycle Time | tee | 150} - | 200} | ns 3 
Address Access Time | ta | > | 150] - | 200 | ns 
Chip Enable Access Time | tee | - | 150} - | 200 | ns 


Output Enable Access 70 100 ns 
Time 


Output Hold Time from ns 
Address Change 
Output Hold Time from tie ns 
Chip Enable 
Output Hold Time from tay ns 
Output Enable 
Output Hold Time from ns 
BHE 

_ Chip Enable to Output tags 70 70 ns 
in High-Z ' 
Output Enable to Output 70 70 | ns 
in High-Z ' 


BHE to Output in High-Z"] tay 2s | 70 Lae a0 ns 
Chip Enable to Output ts em 10 ns 
in Low-Z 
Output Enable to Output ie 10 10 ns 
in Low-Z 


Note: 1. — toys» toyz tayz are defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage levels. 
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HN624116 Series —— 


m READ TIMING WAVEFORM | 
Word Mode (BHE = V,,) or Byte Mode (BHE = VJ 


tro 





| Address 


tpHA 


OE aaa 


TAA 
Tol 


yt ee High Z Dev id) High Z 


Note: 1. — thas touc toro are determined by the faster time. (TD.R.HN6241 16) 
tan» tace» toe are determined by the slower time. 
3. toyz, to,, are determined by the slower time. 


Word Mode/Byte Mode Switch | 


__HighZ Ry, _ High Z 


Data Vali 


v 









BHE 
Dy5 to Dg XY : euee : OK Data Valid 


taHz : — tBHE | 





(TD.R1.HN624116) 
Note: 1. IfCEand OE are enabled, A,,toA,are valid. = 


2. D,,/A.,pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. . 
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HN624116L Series — 


16M (1M x16-bit) and (2M x 8-bit) Mask ROM 


@ DESCRIPTION 
The Hitachi HN624116L is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. | : 
The HN624116L is capable of operating down to 3.0V, which 
makes it ideal for battery powered, portable systems. In addition, the 
high density provides enough capacity to be used as a character 


_ generator in laser printers. 


Hitachi's HN624116L is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The 
HN624116L is also packaged in a 48-lead Plastic SOP. 


m@ FEATURES 
¢ Single Power Supply: 
Voc = 3.0V to 5.5V (HN624116-30L) 
Vog = 3-5V to 5.5V (HN624116-25L) 
¢ Fast Access Times: 
250 ns/300 ns (max) 
¢ Low Power Consumption: 
Active Current: 275 mW (typ) 
Standby Current: 5 pW (typ) 
«° User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
¢ Pin Arrangements: » 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: | 
42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 


@ ORDERING INFORMATION 













HITACHI 


HN624116P-25L 42-pin Plastic DIP | . 
nea | __(DP-42) 
HN624116FB-25L. 44-lead Plastic SOP 
HN624116FB-30L | FP-44D 
HN624116F-25L 48-lead Plastic SOP 
HN6241 16F-30L | (FP-48DA) 


(FP-48DA) 


Preliminary 
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HN624116L Series 


™@ BLOCK DIAGRAM 


AO 


ae ; 


3-State 


Notes: 1. 


m PIN DESCRIPTION — 


Pin Name 
Ay Aig 
A, 

Dy = Dis 
CE 
OE 
BHE 


SS 


NC 


5-108 


Buffer 


AI9 - 





(BD.HN624116L) 


*:A,, is the Least Significant Address bit in | Byte- -Wide Mode. 
BHE= V., : 16-bit (D,, - D,) 


BHE= V. : 8-bit (D, - D,) 
When BHE i is low, D,, - D, are in high impedance states. 


/ 


Function 
Address 
Address (Word-Wide) 

~ Output 
Chip Enable 
Output Enable 
Byte Enable 
Power Supply 
Ground 
No Connection 


| HITACHI 
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m@ PIN ARRANGEMENT 






HN624116P HN624116F 





48-LEAD 
SOP 
TOP VIEW 











12-13 pin and 36-37 pin are 
connected to inner lead frame. (PinT248.HN624116L) 





44-LEAD 
SOP 
TOP VIEW 






(PinT244.HN624116L) 
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HN624116L Series 


@ ABSOLUTE MAXIMUM RATINGS 


Item | Symbol Value ; Unit 


peeotanaiereasitoese 
Supply Voltage ' Voce Vo 
All Input and Output Voltage ' | Vv 
Operating Temperature Range se : °C 
Storage Temperature Range | °C 
Temperature Under Bias °C 


Note: 1. Relative to V... 


™ CAPACITANCE 
(Veg = 3.5/3.0 to 5.5V, V,, = OV, T, = 25°C, V,, = OV, f = 1MHz) 


Input Capacitance Z 





Output Capacitance ' 
Note: 1. This parameter is sampled and not 100% tested. 


Mm DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vo, = 3.5/3.0 to 5.5V, V,, = OV, T, = 0 to +70°C) 


Item | Symbol | Min. | Typ. | Max. Unit | Test Condition 
Input Leakage Current aan in as Ee Vin z= OtoV 
Output Leakage Current Lhe poe AO | na | CE = 2.2 V, Vay, = 0 to Veg 
Operating V,,. Current po. f= | 65 fm Veg = 5.5 v, IDou7 = 0 MA, t,,=min. 
REE Veg = 3:5 V, IDouz = O MA, tao=Min. 

Standby V,,. Current <= ee ee kere Veg = 5.5 V,CE 2 V,, -0.2V 

v [oa a Lo 
Output Voltage Vo p24 [ = | = | Vo Ilo = -205 pA 

A a BL 


| HITACHI 
5-110 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « ¢ (415) 589-8300 


SRT TT mee TES ON TT NE TEMPE EN NT CENT TR WEN TONE NeTENE TOT STON NT ENN TCT MNO MMT NTCT MC COON EN OTT T NUIT ONEMNOEN ESET EAI TNUMET 1a S0CRL Y RERUNS SA FCCMEDES URE SEN GAOURE WE TEREST TS Far OT Nee RAO ET OE UTR TTP NUN TAS)SEVTES Ne MiNi” LoS RCrD E RincrnT Sire WRA\ rtm MERWE Cone n nC SC RGEE Loe ecco ooo Le sa 





HN624116L Series 





™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = OV, T, = 0 to +70°C) 


Test Conditions 

¢ Input pulse levels: 0.8 /2.4V 

¢ Input rise and fall times: _ <10ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


Veo =3.5t05.5V | V., =3.0t0 5.5V 
oe 16-25L ie 16-30L_| Test 
Item a Unit 


Read Cycle Time een =e ns 
Address Access Time SRE ISSe 3 ns 
| 250 


Chip Enable Access Time} t,,, | = | 300 | ns 
Output Enable Access 100 150 ns 
Time 

BHE Access Time | te | - | 250 | - | 900 | ns 
Output Hold Time from ns 
Address Change _ 

Output Hold Time from ns 
Chip Enable 

Output Hold Time from ns 
Output Enable 

Output Hold Time from ns 
BHE 

Chip Enable to Output ate ns 
in High-Z ' 

Output Enable to Output ns 
in High-Z ' j 
Chip Enable to Output tus 10 ns 
in Low-Z | | 

Output Enable to Output ns 
in Low-Z 

BHE to Output in Low-Z tas } to] - | to} - | ns 


Note: 1. touz tong and t,,, are defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN624116L Series 


@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V,,) 












tre 
| , , toHa 
CE 
OE 
a XK Data out vais RX-TENA 
Data Out on (XK Data Out Valid XX) 
| (TD.R.HN624116L) 
Note: 1. — tha» touc toxo are determined by the faster time. 
tas» tace» to. are determined by the slower time. 
3. tuz:.to,, are determined by the slower time. 
Word Mode/ Byte Mode Switch 
High Z : | High Z 
A .1 
BHE | 
D7 to Do | Data Valid MYX XXOOK Data Valid 


COOK Data Valid 


taHz | IBHE 
| - | (TD.RILHN624116L) 
Note: 1. IfCEandOEareenabled,A,,toA,arevalid. 8 8 
2.  D,,/A,pin is in the output state when BHE is high, CE and OE are enabled. 
Therefore, the input signals of opposite phase to the output must not be applied to 
them. 
\ 
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HN624316N Series —— —@ Preliminary 


16M (1M x 16-bit) and (2M x 8-bit) Mask ROM 


™@ DESCRIPTION © 

The Hitachi HN624316N is a 16-Megabit CMOS Mask 
Programmable.Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed Nibble Access provide enough 
Capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN624316N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The 
HN624316N is also packaged in a 48-lead Plastic SOP. 


m@ FEATURES 
¢ Single Power Supply: 
Vog = 5 Vt 10% 
¢ Fast Access Times: 
120 ns/150 ns (max) 
* Nibble Access Times: 
60 ns/70 ns (max) | 
¢ Low Power Consumption: 
Active Current: 300 mW (typ) 
Standby Current: 5 pW (typ) 
¢ User Selectable Organization: | 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs (FP-48DA) 
¢ Pin Arrangements: . 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: | 7 
42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 





@ ORDERING INFORMATION 


[Type No. | Access Time [Package 
HN624316PN-15 | 150ns (DP-42) 
HN624316FBN-12 : oe | 44-lead Plastic SOP 
HN624316FBN-15 150 ns (FP-44D) 
48-lead Plastic SOP 
HN624316FN-15 150 ns 


FP-48DA 
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HN624316N Series 





m@ PIN ARRANGEMENT 









HN624316PN Series HN624316FBN Series 








SOP 
TOP VIEW 


(PinD42.HN624316N) 


m@ PIN DESCRIPTION 


SOP 
PinName | Function as 
A, - Avo Address 

A, Address (Word-Wide) 
—D,-D,, Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Voc Power Supply 

V5 3 Ground 

NC | | No Connection 


(PinT248.HN624316N) 
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HN624316N Series 


@ BLOCK DIAGRAM 


AO 
Al 


A2 


A19 


CE 


BHE 
(A-1)* 


Notes: 











3-State DO 
Address Output 
| Buffer Array Buffer 
D15 
/(D7) 
>. cD : 
ee 
So 
pe 
(BD.HN624316N) 
1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN624316N Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Item | Symbol Value , Unit 
All Input and Output Voltage’ Vin Vour — 
Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias | a @ 


Notes: 1. Relative to V,.. 


m CAPACITANCE | 

(Veg = SV t 10%, V,, = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 

= Typ. | Max. | Unit | Test Condition 
| > | 15 | pF | Vour = 0V 


Notes: 1. This parameter is sampledand not 100% tested. 


Item | Symbol 


| Min. 
Input Capacitance ' Cy Le || 
ome 


Output Capacitance '| C 


e 
bar 


™ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vg. = 0 V, T, = 0 to 70°C) 


Item | Symbol | Min. | Typ. | Max. | Unit | Test Condition 
aa 


Input Leakage Current l -— | = | 10 | pA | V,,=O0VtoV,, 

Output Leakage Current Foo fo fet 10 | pA CE =2.2V, Voy =O0VtoV,, 

Operating V,,, Current loc p= [= | 75 | ma | Voc = 5:5 V, boyy = O MA, t,,=150ns 
Fo = f= | 65 | mA | V,, =5.5V, lou = 0 MA, ty=200 

Standby V,,Current | Ip | - | - | 30 | HA [Vio =5.5V, CE2V,.0.2V 

Input Voltage Wee ieee ee Voc+0.3 

Output Voltage Ve | 24 { - | - |v | lon = "205 pA 
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HN624316N Series 


™@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 0.8V/2.4V 

¢ Input rise and fall times: <10 ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

¢ Reference level for measuring timing: 1.5 V 

|_HNE24316N-15 | Test 

te Symbol Win. [ Max. [ Win. [ Max. | Un 
Nibble Read Gyole Time | te | 60 [ - | 70 | ns | 
Nibble Address Access 
Time 120 70 ns 
Chip Enabie Access Time] Ge | - [60 | = | 150 | rs 
Output Enable Access 70 ns 
Time 
BHE Access Time ake 120 | = | 180 | ns 
Output Hold Time from © ns 
Address Change 
Output Hold Time from tind ns 
Chip Enable 
Output Hold Time from ns 
Output Enable 
Output Hold Time from ns 
BHE 
Chip Enable to Output ae 70 ns 
in High-Z ' 
Output Enable to Output 70 ns 
in High-Z ' 
Chip Enable to Output ty ns 
in Low-Z 
Output Enable to Output tes 10 ns 
in Low-Z 
BHE to Output intowZ | &, | 10 | - | 10] - | ans 


Note: 1. — toro» tous ta4z are defined as the time at which the output becomes an open circuit and are 


not referenced to output voltage levels. 
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HN624316N Series 3 


@ READ TIMING WAVEFORM | 
Word Mode (BHE = V,,,) or Byte Mode (BHE = V, ) 


tre 
tpHA 
a. taa | 
CE | . 
OE 


lel 
i 





Data Out righ ZY Data Valid = KY 


Note: 1. toua> touc? toHo are determined by the faster time. (TD.R.HN624316N) 
2. tans tacge» tog are determined by the slower time. 


3. ty zs to, are determined by the slower time. 


Word Mode/Byte Mode Switch 






High Z High Z 
A .1 
BHE | 
D7 to Do | Data Valid XX XK Data Valid 





ND RV 
D5 to Dg Dice 64 Data Valid 


taHz 3 tBHE 
(TD.R1.HN624316N) 


Note: 1. IfCEandOEareenabled,A,,toA,arevalid. = 8 __ 
2. D,,/A, pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316N Series 


Nibble Mode 


i TT 


Ao; Ay, (A -1) 





{DHA 
. VYAAAAY ~ Valid AVvalidD\ AA AY/Valid\A A AL/Valid 
Data Out ROOK bate ROOK Da ROOK Dat ROA Data 
(TD.RN.HN624316N) 
Note: CE and OE are enable. 
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HN624032 Series a ea a aa a a Preliminary 
32M (2M x16-bit) and (4M x 8-bit)Mask ROM | 


™@ DESCRIPTION 
~The Hitachi HN624032 is a 32-Megabit CMOS Mask 
Programmable Read Only Memory organized as 2,097,152 x 16-bit 
and 4,194,304 x 8-bit. : 
‘The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 
Hitachi's HN624032 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. 


m@ FEATURES 

¢ Single Power Supply: 
Veo = 5 Vt 10% 

e Fast Access Times: 
150 ns/200 ns (max) 

¢ Low Power Consumption: 
Active Current: 200 mW (typ) 
Standby Current: 5 pW (typ) 

« User Selectable Organization: | (FP-44D) 
2M x 16-bit (Word-Wide) 
4M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

¢ Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 

¢ Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 





m ORDERING INFORMATION 


HN624032P-20 _ 200ns (DP-42) 
HN624032FB-15 44-pin Plastic SOP 
HN624032FB-20 ee | (FP-44D) | 
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HN624032 Series 





™@ BLOCK DIAGRAM 


3-State DO 
Output 
Buffer 


Address 
Buffer 


D15 
/(D7) 








(BD.HN624032) 
Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,, : 16-bit (D,, - D,) 

BHE=V, : 8-bit (D, - D,) 

When BHE is low, D,, - D, are in high impedance states. 
\ 
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HN624032 Series — 


m@ PIN ARRANGEMENT 


HN624032P Series 


TOP VIEW 





m@ PIN DESCRIPTION 
Pin Name | 
Ay - Ax 
A, 
Dy = Oss 
CE 
OE 
BHE 
CC 


SS 


NC 


5-122 Hitachi America, 


HN624032FB Series 


(PinT242.HN624032) | (PinT244.HN624032) 


Function 
_ Address 
Address (Word-Wide) 
Output 
Chip Enable 
Output Enable 
Byte Enable 
Power Supply 
Ground 
No Connection 
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HN624032 Series 





@ ABSOLUTE MAXIMUM RATINGS | 


Item Symbol Value / Unit 


Supply Voltage ' -0.3 to +7.0 V 


All Input and Output Voltage | ae -0.3 to V,,. + 0.3 | V 


Vee 
Vy 
Operating Temperature Range Te 0 to +70 | 2C 
T sre 


Storage Temperature Range -55 to +125 a) 6 
Temperature Under Bias ~ -20 to +85 °C 


Note: 1. Relative to V,.. 


m CAPACITANCE 
(Vig = 5V t 10%, Veg = OV, T, = 25°C, V,, = OV, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Note: 1. This parameter is sampled and not 100% tested. 


@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(V.- = BV + 10%, Veg = OV, T, = 0 to +70°C) 


Item | Symbol | Min. | Typ. | Max. Unit | Test Condition 

Input Leakage Current | |, | - | - | 10 | HA |Vjy=OtoVa, 

Output Leakage Current Soyo fo - f= [100 | pA CE = 2.2 V, Vig, = 0 to Veg 
Operating V,,,. Current he ee } 100 | mA | Voc = 5-5 V, IDgy, = O mA, t,,=min. 
Standby V,,, Current Ba ee | 30 | pA | Voc = 5-5 V,CE 2 V,, -0.2V 

Input Voltage oct 9.3{ V 


Output Voltage | Lee 





HITACHI 7 
Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 5-123 


LL Le pee rr ey TTT A rawr MRT NY OER TTR CNSR ge TET TC NT PETES SRT FR TG CARED et A NE rR PEER TRON ere rai rane Fe REIT Nn OL LS RAI ENTIRE RRR npn REE ur wnenennemer meen Phin Giese te saneh Genny Sie bere yrrerne nA Tt rat ERTL NTT SATEEN Yea Settle bbe had AAR tenement en 





HN624032 Series 


@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vo. = SV 10%,Vg, = OV, T, = 0 to +70°C) 


Test Conditions m4 | 

¢ Input pulse levels: : —— -0.8/2.4V 

¢ Input rise and fall times: | <10ns | i 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5 V 


Item Symbol | Min. | Max. | Min. | Max. | Unit 
Read Cycle Time tac 150} - | 200] - | ns 
Address AccessTime | ty | - | 150] - | 200 | ns 
_ Chip Enable Access Time | tee | - | 150] - | 200 | ns 


Output Enable Access 70 ns 
Time | 


Output Hold Time from ns 
Address Change | | 
Output Hold Time from Lae ns 
Chip Enable . : 
Output Hold Time from ns 
Output Enable 

Output Hold Time from ae ns 
BHE | \ | 

Chip Enable to Output tie. | 70 70 ns 
in High-Z ' | | 

Output Enable to Output 70 - | 70 ns 
in High-Z ' | | | 

Chip Enable to Output lis 10 10 ns 
in Low-Z | 

Output Enable to Output | t,,, 10 10 ns 
in Low-Z | | 

BHE to Output inLow-Z | t,,, 10 - 10 - ns 





Note: 1. toy, ty,» and t,, are defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN624032 Series 


m@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,,) or Byte Mode (BHE = V,,) 


tro 





Address 


= 
OE 


2 ie ae 
er 


toHA 






— XK Data Out vais RYE 
Data Out (XX Data Out Valid KX) 
(TD.R.624032) 
Note: 1. — thus: touc» toy are determined by the faster time. 
tan tace» toe are determined by the slower time. 
3. ty» te, are determined by the slower time. 
Word Mode/ Byte Mode Switch 
High Z : High Z 
A. g g 
BHE 
D7 to Do : xX ' Data Valid 
D,5 to Dg COOK Data Valid 
| t 
teHz BHE (TD.RILHN624032) 
Note: lf CE and OE are enabled, A,, to A, are valid. 


tO — 


D,,/A,, pin is in the output state when BHE is high, CE and OE are enabled. Therefore, 
the input signals of opposite phase to the output must not be applied to them. 
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